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NOTICE  TO  LIBRARIANS  AND  BIBLIOGRAPHERS  CONCERNING  THE 
SERIAL  PUBLICATIONS  OF  THIS  LABORATORY. 

The  Hygienic  Laboratory  was  established  in  New  York,  at  the  Mariqp  Hospital 
on  Staten  Island,  August,  1887.  It  was  transferred  to  Washington,  with  quarters  in 
the  Butler  Building,  June  11,  1891,  and  a  new  laboratory  building,  to  be  located  in 
Washington,  was  authorized  by  act  of  Congress,  March  3,  1901. 

The  following  bulletins  [Bulls.  Nos.  1-7, 1900  to  1902,  Hyg.  Lab.,  U.  S.  Mar.-Hosp. 
Serv.,  Wash.]  have  been  issued: 

No.  1.  Preliminary  note  on  the  viability  of  the  Bacillus  pestis.     ByM.  J,  Rosenau. 

No.  2.  Formalin  disinfection  of  baggage  without  apparatus.     By  M.  J.  Rosenau. 

No.  3.  Sulphur  dioxid  as  a  germicidal  agent.     By  H.  D.  Geddings. 

No.  4.  Viability  of  the  Bacillus  pestis.    By  M.  J.  Rosenau. 

No.  5.  An  investigation  o'  a  pathogenic  microbe  {B.  typhi  murium  Danyz)  applied 
to  the  destruction  of  rats.     J3y  INI.  J.  Rosenau. 

No.  6.  Disinfection  against  mosquitoes  with  formaldehyd  and  sulphur  dioxid. 
By  M.  J.  Rosenau. 

No.  7.  Laboratory  technique:  Ring  test  for  indol,  by  S.  B.  Grubbs  and  Edward 
Francis;  Collodium  sacs,  by  S.  B.  Grubbs  and  Edward  Francis;  Microphotography 
with  simple  apparatus,  by  H.  B.  Parker. 

By  act  of  Congress,  approved  July  1, 1902,  the  name  of  the  "United  States  Marine- 
Hospital  Service  "  was  changed  to  the  "Public  Health  and  Marine-Hospital  Service  of 
the  United  States,"  and  three  new  divisions  were  added  to  the  Hygienic  Laboratory. 

Since  the  change  of  name  of  the  service  the  bulletins  of  the  Hygienic  Laboratory 
have  been  continued  in  the  same  numerical  order,  as  follows: 

No.  8.  Laboratory  course  in  pathology  and  bacteriology.  By  M.  J.  Rosenau. 
( Revised  edition,  March.  1904. ) 

No.  9.  Presence  of  tetanus  in  commercial  gelatin.     By  John  F.  Anderson. 

No.  10.  Report  upon  the  prevalence  and  geographic  distribution  of  hookworm 
disease  (uncinariasis,  or  anchylostomiasis)  in  the  United  States.  By  Ch.  Wardell 
Stiles. 

No.  11.  An  experimental  investigation  of  Ti-ypanosoma  levAsi.    By  Edward  Francis. 

No.  12.  The  bacteriological  impurities  of  vaccine  virus;  an  experimental  study. 
By  M.  J.  Rosenau. 

No.  13.  A  statistical  study  of  the  intestinal  parasites  of  500  white  male  patients  at 
the  United  States  Government  Hospital  for  the  Insane;  by  Philip  E.  Garrison,  Bray- 
ton  H.  Ransom,  and  Earle  C.  Stevenson.  jA  parasitic  roundworm  {Agamomennis 
culicisn.  g.,  n.  sp.)  in  American  mosquitoes  {yulex  sollicitans) ;  by  Ch.  Wardell  Stiles. 
The  type  species  of  the  cestode  genus  Hynien^lepis;  by  Ch.  Wardell  Stiles. 

No.  14.  Spotted  fever  (tick  fever)  of  the  [Rocky  Mountains;  a  new  disease.  By 
John  F.  Anderson. 

No.  15.  Inefficiency  of  ferrous  sulphate  as  ftn  antiseptic  and  germicide.  By  Allan 
J.  McLaughlin. 

No.  16.  The  antiseptic  and  germicidal  properties  of  glycerin.     By  M.  J.  Rosenau. 

No.  17.  Illustrated  key  to  the  trematode  parasites  of  man.     By  Ch.  Wardell  Stiles. 

No.  18.  An  account  of  the  tajjeworms  of  the  genus  Ilymenolepis  parasitic  in  man, 
including  reijorts  of  several  new  cases  of  the  dwarf  tapeworm  {H.  nana)  in  the  United 
States.    By  Brayton  H.  Ransom. 

[Continued  on  third  page  of  cover.] 
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•    ILLUSTRATED  KEY  TO  THE  CESTOlJE  PARASITES 

OE  MAN. 

By  Ch.  Wardell  Stiles,  Ph.  D.,  Chief  of  Division  of  Zoology,  Hygienic  Lalxmatory, 
U.  8.  ruhlic  Health  ami  Marine-Hospital  Service. 

INTRODUCTION. 

The  present  paper  is  intended  us  a  companion  to  the  "Illustrated 
Key  to  the  Treniatode  Parasites  of  Man."  Bull.  17,  of  this  laborator}^, 
and  includes  all  of  the  cestodes,  both  adults  (tapeworms)  and  larvae 
(bladder  worms)  known  to  occur  in  man. 

The  more  important  species  for  American  phj'sicians  are  at  i)resent: 
Ta&niasaginata^  T.  solium^  Ilymenolepis  nana,  Ecldnococcus,  and  Diljo- 
thriocephaJvs  lafuK.  In  addition  to  these,  Txnla  confuxa  wmy  prove 
to  be  an  important  parasite,  more  particularlv  in  the  Northwest.  It 
is  a  little  difficult  to  forecast  which  forms  will  prove  to  be  of  impor- 
tance in  the  Philippines,  but  in  addition  to  the  first  five  species 
mentioned  above,  DipJogonoporuii  grandis  and  SjMrganum  mansoni 
should  be  held  in  mind  as  possibilities. 

CLINICAL  CLASSIFICATION  OF  CESTODE  INFECTIONS  (  T.ffiNIASES). 

Taenia  was  the  original  (IToS)  genus  of  tapeworms,  and  infections 
by  any  member  of  the  g-rou])  may  conveniently  be  referred  to  as 
tteniasis.     The  following  clinical  forms  may  be  distinguished: 

Intestinal  taeniasis:  This  is  the  more  common  form  and  includes  the 
infection  with  adult  tapeworms;  diagnosis  by  finding  the  segments  in 
the  stools,  in  the  bed,  or  in  the  clothes,  or  by  finding  the  eggs  in 
microscopic  examination  of  the  stools;  treatment  medicinal,  by  admin- 
istering twniacides  or  teeniafuges  (male  fern,  cusso,  kamala,  pome- 
granate, pumpkin  seed,  etc.)  (p.  11). 

Somatic  tasniasis:  This  includes  infections  of  muscles,  connective 
tissue,  liver,  lungs,  brain,  eye,  or  other  organs,  with  the  larval  stage 
of  tapeworms,  and  we  ma}'  distinguish — 

(a)  Cysticercosis :  Infection  with  the  larva  of  Taenia  solium,  known 
as  Cysticercus  cdlulosie,  which  occurs  chiefly  in  the  muscles, 
connective  tissue,  eye,  and  brain;  diagnosis  by  excision, 
or  by  ophthalmoscopic  examination,  or  by  s}- mptoms,  espe- 
cially when  combined  with  a  history  of  intestinal  infection 
with  Taenia  solium;  treatment  surgical  (p.  68). 

(9) 
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(b)  Echinococcosis:  Infection  with  the  h3'datid  stage  of  Ecldno- 

coccHS  of  dogs;  it  may  occur  in  any  organ,  but  chiefly  in 
livei'  and  lungs;  diagnosis  by  symptoms  or  })}'  aspiration 
and  microscopic  examination  of  the  fluid  to  find  the  hooks 
or  the  heads;  treatment  surgical  (p.  75). 

(c)  Infection  with  Sparganum  rnayi^'foni;  rare;  diagnosis  b}'  find- 

ing the  worm;  treatment  surgical,  or  by  extraction  of  worm 
per  urethram  (p.  83). 

(d)  Infection  with  Sparganum proliferuDi ;  rare;  Japan;  diagnosis 

by  finding  the  worm;  treatment  surgical  (p.  86). 

THE   PARASITES   OF   T^NIASIS. 

The  cestodes  difl'er  from  the  trematodes  by  the  usual  presence  of  a 
distinct  head  with  2  or  4  suckers,  b}^  the  segmented  condition  of  the 
adult,  each  segment  or  proglottid  representing,  roughly  speaking,  a 
single  trematode,  so  that  the  entire  chain  (strobila)  may  be  viewed  as 
a  colony,  and  by  the  absence  of  an  intestine.  All  of  the  species  found 
in  man  are  hermaphrodites. 

ANATOMICAL   STRUCTURE   OF   CESTODES. 

The  following  technical  description  shows  the  s3'stematic  position 
and  anatomical  structure  of  the  tapeworms  under  discussion: 

Superfamily  Dibothriocepludoidea. 
Fami ly  D'lhotli riocephalidiv. 

Genera  Dibothriocephalus,  Dlplogonoporus,  and  Spa  ry  a  num. 
Superfamily  Tamioidea. 
Family  Tseniidse. 

Subfamily  Dtpfilldiina'. 

Genera  Dipi/lidium  and  Ilymenolepis. 
Subfamily  Darainehix. 

(renus  Davainea. 
Subfamily  Tnmilnx. 

Genera  Txida  (with  subjrenera  Trniia  and  Tmiiarhi/ncliiis)  and  Echino- 

COCCltS. 

The /leafZ  or  .sco/f-t- is  provided  with  2  {Dibothrioce//hcdid!t}  or  4  {Tn'niida:)  suckers 
(acetabulu)  which  may  {Davainea)  be  provided  with  hooks;  on  its  apex  it  has 
(  Txn'ddiv)  a  rosteUum,  which  in  most  species  is  armed  with  hoakK;  the  head  contains 
the  brain  and  in  some  worms  a  circular  excretory  ring.  Lateral  nerves  extend  from 
the  brain  through  the  entire  strobila  to  the  distal  end.  Laler<d  canals  extend  from 
the  circular  ring  distally  through  the  segments;  in  the  TseniUhe  are  distinguished 
dorsal  and  vetdr<u  canals,  the  latter  being  connected  at  the  distal  end  of  each  segment 
hy  A  transverse  canal.  The  head  is  followed  \}ya.neck,  which  segments  transversely 
to  form  i\\ii  jn'ixjlotlides.  Each  proglottid  or  segment  containsafuli  set  (in  somecases 
two  sets)  of  l)oth  male  and  female  organs.  The  t/enital pores  are  lateral  {Tirnildn)  or 
ventral  (JMothriocephalid.-c).  The  male  glands  consist  of  testicles,  which  vary  in 
number;  from  these  extend  vasa  efferenfia  which  collect  to  form  the  vas  deferens;  the 
latter  enters  the  cirrus-pouch,  from  which  the  cirrus  (penis)  is  extruded.  The  female 
oi>ening  is  close  to  the  cirrus;  the  vagina  runs  toward  the  genital  glands,  swelling  to 
a  receptaculum  seminis;  the  glands  are:  shell  gland,  wary,  and  vitcllogene  gland;  the 
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fertilized  egg  enters  the  iiterux.     Tlie.«e  different  organs  vary  in  different  genera  and 
species  (see  keys,  pp.  11,  15,  1^5,  48,  Til,  (i2). 

The  embryo  {onchosjihcrc)  is  provided  witli  0  minute  hoolis;  it  enters  an  interme- 
diate host  and  develops  into  a  so-called  larval  stage  (cysticercus,  echinococeus,  cysti- 
cercoid,  plerocercoid ) ,  in  -which  tlie  head  forms;  upon  being  swallowed  by  the  final 
host,  tlie  head  attaches  itself  to  tlie  intestine  and  the  segments  form  ]jy  transverse 
strobilatiou  of  the  neck. 

INTESTINAL  TiENIASIS. 

From  a  clinical  point  of  view  the  most  important  tapeworms  for 
man  are  at  present  three  large  forms  {Taenia  saginata,  T.  soliiart,  and 
Dibotlirlocephalus.  Jatus)  and  one  small  species  [Ilymenolejpts  nana)\ 
in  fact,  nearly  our  entire  knowledge  of  intestinal  tseniasis  in  man  is 
based  upon  these  four  species.  The  other  species  reported  for  man 
are  relatively  of  less  importance,  since  they  are  less  frequent.  The 
following  genera  are  reported  for  man: 

KEY«    TO    GENERA    OF    ADULT   CESTODES    FOUND    IN    MAN. 

(For  genera  thus  far  reported  for  man  in  the  United  States,  follow  roman  type.) 

1.  Head  with  two  elongate  or  slit-like  suckers;  uterus  forms  a  rosette;  genital 

pores  ventral 2 

Head  with  four  cup-shaped  suckers;  uterus  does  not  form  a  rosette;  genital 

pores  lateral  (marginal) 3 

DIBOTHRIOCEPH  ALICE. 

2.  Single  set  of  genital  pores  and  uteri  present  in  ventro-median  line;  chiefly 

Old  World DibothrioeepJinlus  (p.  15) 

Double  set  of  pores  and  uteri  present  in  ventro-suhmedian  lines;  Asiatic 

Diplogonoporns  (p.  21) 

T.ENIID.E. 

3.  Large  forms;  gravid  segments  over  one-third  of  an  inch  (9  to  35  mm. )  long; 

uterus  median  wi  h  lateral  branches Txnia  (p.  24) 

Smaller  forms;  ripe  segments  less  than  one-third  of  an  inch  (to  7  mm.) 

long -1 

4.  Genital  pores  single;  rostellum  with  not  more  than  2  rows  of  hooks 5 

Genital  pores  double;  rostellum  with  several  rows  of  hooks DipijUdium  (p.  48) 

5.  Suckers  not  armed;  3  testicles  in  eacli  segment Hymenolepis  (p.  51) 

Suckers  armed  witli  hooks;  about  15  to  oO  testicles  in  each  segment Darainea  (p.  62) 

CLINICAL  DIAGNOSIS  OF  INTESTINAL  T^ENIASIS. 

The  clinical  diagnosis  of  intestinal  tapeworms  ma}'  be  made  by  find- 
ing the  segments  passed  from  the  anus,  or  by  microscopic  examination 
of  the  stools  to  find  the  eggs.  For  the  microscopic  examination  no 
special  technique  is  required.  Take  a  small  amoiuit  of  fecal  matter 
on  the  end  of  a  match  or  toothpick  (using  a  separate  one  for  each 
stool),  smear  this  in  a  drop  of  water  on  a  slide,  cover  with  cover  slip, 

"This  key  is  based  primarily  upon  the  species  found  in  man,  and  on  this  account 
should  not  be  relied  upon  for  other  species  found  in  other  animals. 
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and  examine  first  under  a  medium-power  and  later  under  a  hig-h-power 
dry  lens.  In  some  cases  {JJibothrloccj/Juihi.s  and  I)'q>L(>(j(>n<)porus) 
there  is  a  chance  of  confusing  the  eggs  with  those  of  trematodes;  see 
key, p.  9,  in  Illustrated  Ke\'  to  Trematode  Parasites  of  Man.  In  these 
examinations  tlie  2  ])y  3  slide  is  more  convenient  to  work  with  than 
the  ordinary  1  by  3  slide. 

KEY    To    THE    EGGS    OF    TAPEWORMS    REPORTED    FOR    MAN. 

(For  species  thus  far  found  in  man  in  the  Tnited  States  follow  roman  type.) 

1.  Eggs  provided  with  a  "cap"  or  operculum,  like  the  egg  of  certain  liver 

flukes,  but  not  containing  an  embryo  when  found  in  the  stools;  Diooth- 
riocephaUihe 9 

Eggs  not  provided  with  "caji"  or  operculum;  round  to  oval;  may  occur 
in  clusters  ("egg  sacks"),  and  always  contain  a  6-hooked  emljryo 
( onchosphere)  when  found  in  the  stools ;   Tieniidse 2 

T.EXIID.E. 

2.  Egg  with  thick,  radially  striated  inner  shell  (embryophore) ;  Txniinse 3 

Egg  with  thin,  mendjranous,  inner  shell 6 


3.  Occurrence  in  man  doubtful;  rare  if  they  occur  at  (dl 5 

Positively  known  to  occur  in  man 4 

4.  Embryophore   (inner  shell)   ovoid,  rusty  brown,  35  to  40  by  20  to  30//; 

outer  shell  delicate  with  1  or  2  polar  filaments,  not  usually  present  on 
eggs  in  feces;  this  is  the  most  common  T,rnin  in  the  United  States;  the 
fat  tapeworm Tsmia  saglncUa  (p.  27) 

Embryophore  almost  round,  usually  brown,  31  to  3(5  /<;  comparatively  rare 

in  the  United  States;  the  pork  tapeworm T.  solium  (p.  37) 

Embryophore  oval,  whitish  to  yellowish,  39  by  30  //;  reported  for  Nebraska; 

Ward's  tapew^orm T.  confusa  (p.  44) 

Embryophore  31  to  39  by  33.8  //;  reported  for  Afrim T.  afncana  (p.  32) 

Egg  unknown;  reported  for  Asiatic  Russia T.  hominis  (p.  36) 

5.  Embryophore  ovoid,  36  to  40  by  31  to  36  u T.  jnsiformis  (p.  41 ) 

Embryophore  globtdar,  31  to  37  M ^-  ten'urformis  ( p.  43 ) 

6.  Eggs  occur  in  egg-sacks 8 

Eggs  do  not  occur  in  egg-sacks 7 

HYMEXOLEPIS. 

7.  Eggs  oval  or  globular;  2  distinct  membranes;  outer  membrane  30  to  00  u; 

inner  membrane  16  to  34  u,  presenting  at  each  pole  a  more  or  less  con- 
spicuous mammillate  projection;  common  in  some  localities;  the  dwarf 
tapeworm H.  nana  (p.  51 ) 

Eggs  round  or  slightly  oval;  outer  membrane  54  to  86  p;  yellowish,  may  be  ^ 
radially  striated;  inner  membrane  24  to  40  by  20  to  35  p,  with  mammil- 
late projection  at  each  pole,  often  not  apparent;  rare  in  man 

//.  diminuta  (p.  54) 

Eggs  oval  or  spherical;  outer  membrane  50  to  100  by  3'>  to  100  p;  inner  mem- 
brane 30  to  40  by  25  p,  occasionally  with  polar  paj)illic;  exceedingly  rare  in 
man H.  lanceolata  (p.  58) 


«  It  is  not  always  safe  to  rely  upon  the  egg  alone  in  distinguishing  the  different 
species. 
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DiPYLiDir>r  Axn  Davainea. 

8.  Eggs  spherical,  43  to  50  /<;  S  to  20  etrtrs  in  each  egg  capsule;  accidental  in 

man,  chiefly  in  children Dlpylidiurn  caninum  ( p.  50) 

Effgs  u-ith  2  she/1.1,  (he  outer  irltJi ,?  uKuiimilhtte  pnijertious;  onchosphere  (embryo) 

8  ii;  1  to  S  eggs  in  earli  egf/-/>(i//,  u-ith  rnlcareous  corpuscles;  tropical  and 

subtropical Darainea  madagascariensis  (p.  63) 

Mature  egg.^  not  yet  observed,  but  probal>/i/  about  38. 6  hy  ,36.4  /';  egg-balls  vnthout 

calcareous  corpuscles;  Asiatic D.  asiatica  ( p.  65 ) 

DIBOTnKIOCEPHALID.E. 

9.  Eggs  68  to  71  l>y  45  to  50  //;  t'liiefly  Old-World  form,  occasionally  in  Amer- 

ica; the  broad  tapeworm Dihutlirioreplialus  latus  (p.  15) 

Eggs  75  to  80  by  50  /.i;   (rreenland /).  cordatus  (p.  19 ) 

Eggs  brownish,  6S  by  48  to  50  //;  Asiatic Diplogonop)orus  grandis  (p.  22) 

SYMPTOMS. 

The  symptomatology  of  intestinal  taeniasis  is  indefinite.  There  may 
be  g-iddiness,  humming  in  the  ears,  disorders  of  yision,  nasal  and  anal 
pruritus,  saliyation,  disorders  of  appetite  and  digestion,  colic,  pains  in 
epigastrium  and  other  regions  of  abdomen,  cardiac  palj^itation,  syncope, 
pains  and  hissitude  in  limbs,  emaciation,  anemia,  etc. 

TREATMENT. 

In  treatment  it  should  be  recalled  that  (a)  the  clearer  the  bowels  are 
the  better  are  the  chances  for  success,  (/>)  the  older  the  drug  is  the  less 
are  the  chances  for  success,  and  (c)  the  neryous  system  of  the  tapeworm 
is  well  deyeloped,  hence  the  parasites  are  susceptible  to  a  sudden 
change  in  temperature. 

(a)  Preparation  of  patient. — Clear  out  the  bowels,  so  that  the  drug 
can  reach  the  parasite  and  so  that  the  latter  will  not  meet  witii  obstruc- 
tions while  descending  to  the  anus.  The  diet  should  be  light,  avoiding 
vegetables  and  any  foods  which  tend  to  the  production  of  large  quantities 
of  feces. 

(b)  Anthelmintic. — Doubtless  many  failures  in  treatment  are  due 
to  using  old  drugs  which  haye  lost  their  anthelmintic  properties. 

(c)  Passage  of  the  vytrin. — The  patient  should  be  instructed  to  pass 
the  worm  into  a  vessel  containing  warm  water.  Under  no  circum- 
stances should  he  pass  the  worm  into  a  water-closet,  as  the  parasite, 
upon  coming  in  contact  with  a  cold  object,  may  contract  and  break. 

Pkevextiox. — The  method  of  prevention  varies  according  to  the 
different  species.  As  all  intestinal  tapeworms  are  contracted  ^gr  <?.§, 
prevention  involves  a  care  of  the  food  eaten.  All  tapeworm  segments 
and  stools  should  be  burned,  unless  used  for  scientific  study.  See  also 
under  the  different  species. 
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Superfamily  DIBOTHRIOCEPHALOIDEA.^ 

Ordinal  diagnosis.— Cextoda:  Scolex  armed  or  unarmed,  with  two  groove-like 
suckers,  .situated  dorsally  and  ventrally;  they  are  ut^ualiy  not  higlily  develoi)ed,  but 
in  some  cases  are  considera1)ly  modiiied  hy  development  of  their  walls,  or  by  more 
or  less  coalescence  of  their  margins;  or  they  may  unite  to  form  a  single  apical  sucker, 
or  may  become  rudimentarj,  their  function  being  performed  by»an  unpaired  ai)ical 
sucker;  in  some  cases  a  pseudoscolex  may  form.  Neck  present  or  absent.  External 
segmentation  present  or  absent.  Three  genittil  i)ores  present;  uterine  pore  is  always 
on  one  of  the  surfaces;  the  vaginal  and  cirrus  pores  may  be  on  the  same  surface  as 
the  uterine  or  on  the  opposite  surface  or  marginal.  Genital  organs  usually  single, 
rarely  double.  Their  development  progresses  from  anterior  end  posteriorly,  but 
does  not  pass  the  mature  stage  into  an  atrophying  stage.  Testicles  numerous,  situated 
in  two  more  or  less  separated  lateral  fields  in  the  medullary  layer;  vas  deferens 
always  highly  developed,  usually  forming  a  coil.  Ovary  distinctly  or  indistinctly 
bipartite,  situated  in  distal  portion  of  segment,  usually  median  in  forms  with  single 
series  of  genitalia;  in  forms  with  doul)le  series,  submedian;  in  forms  with  lateral 
pores,  on  side  of  median  line  toward  the  pore.  "  Schluckorgan "  always  present. 
Vitellngene  glands  with  numerous  follicles,  situated  in  two,  more  or  less  separated 
lateral  fields,  nearly  always  dorsal  and  ventral,  and  usually  in  cortical  layers.  Eggs 
quite  similar  to  t"  o  e  of  Fasclula,  but  not  always  with  operculum. 

Type  family. — Di  lOthriocephaUda;. 

This  superfamily  maybe  divided  into  two  families  { DlhothrtuceplKilidx  and  Pti/cho- 
bothriklif),  only  one  of  which  furnishes  parasites  to  man,  namely: 

Family  DIBOTHRIOCEPHALID^*    Luehe,  1899,  emend.    Braun, 

1903. 

Family  Diagnosis. — DihntJiriorejiJtfdoiden  {p.  14):  Uterus  forms  a  rosette.  Eggs 
with  operculum. 

Type  GENUS. — I>ihothriocej>lialiis  Luehe,  1899. 

This  family  is  diviiled  into  4  subfamilies  (Tricuspidariinic,  DiboOtriorephalhiPc,  Ligu- 
linse,  and  GiintJiorepliaVwa;),  only  one  of  which  is  represented  among  the  intestinal 
parasites  of  man,  namely: 

Su])family  DIBOTHRIOCEPHALIN^  Luehe,  1899. 

Subfamily  diagnosis. — Dibothriocephalidas  (p.  14):  Scolex  unarmed;  suckers  either 
two  small  grooves  (one  dorsal  and  one  ventral)  or  two  funnel-shaped  organs  Avith 
highly  developed  borders,  or  by  coalesence  of  their  borders  changed  to  sucker- tubes, 
or  rudimentary  and  then  replaced  by  an  apical  sucker.  Neck  present  or  absent. 
External  segmentation  complete.  Genital  organs  single  or  double.  Genital  pores 
ventral,  median  or  submedian;  cirrus,  vagina,  and  uterine  pores  in  a  longitudinal 
row,  in  order  named;  genital  atrium,  into  which  cirrus  and  vagina  open,  is  provided 
with  numerous  i)apillfe.  Ovary  ventral  and  shell  gland  dorsal,  always  median  in 
forms  with  single  sets  of  pores.  Vitellogene  follicles  always  in  cortical  layer.  Vas 
deferens  very  sinuous,  running  dorsally  and  changing  to  a  globular  or  pyriform 
vesicula  seminalis  before  opening  into  the  cirrus  pouch.  Testicles  in  the  medullary 
layer,  for  the  greater  part  outside  of  the  longitudinal  bands.  The  vagina,  extending 
ventrally,  crosses  the  uterus  near  its  pore,  and  widens  to  a  receptaculum  seminis  (the 
limits  of  which  are  not  distinctly  defined  distally,  but  distinctly  defined  proxiinally) 
opposite  the  narrow  and  short  seminal  canal  which  unites  with  the  oviduct  to  form 
the  fertilization  canal.     Uterus  often  forms  a   "rosette."     Eggs  with  operculum. 

«  Synonym. — rHendophylUden  Cams,  1803;  Bothrlore]>hahndea  Braun,  1903. 
*<  Synonym. — Buthrioccjihalidic  of  authors. 
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Larval  stages,  for  most  species,  nnknow  n;  adult  in  intestine  of  inaininals,  Iiinls,  and 
reptiles. 

Type  «enis. — Dibothriocephalus  Luehe,  1899. 

Of  the  six  genera  Dihothrlocephalnx,  J)iifhierda,  Scyphocephalus,  Bothridium,  Diplo- 
gonoponi.^,  and  Pijramirocephalus,  only  two  {DlbothriorephcduH  and  Diplognnoporus, 
for  key  see  p.  11)  are  reported  for  man.     See  also  Spargdviini,  p.  83. 

Genus   DIBOTHRIOCEPHALUS   Luehe,  1899. 

Generic  diagnosis. — DU>othviocephaUnx  (p.  14):  Soolex  more  or  less  elongate, 
groove-like  suckers  not  highly  developed.  Neck  present  or  absent.  Genital  organs 
in  single  series.  Testicles  and  vitellogene  glands  in  the  lateral  fields,  occasionally 
anterior  and  posterior  in  the  median  field,  in  some  cases  reaching  the  median  line. 
Vitellogene  follicles,  at  least  in  part,  situated  between  inner  and  outer  longitudinal 
muscle  layer.  Uterus  a  long  canal,  in  middle  field,  forming  a  rosette.  Parasitic  in 
man,  felines,  canines,  pennipedia,  and  water  birds.     Larva  (plerocercoid )  in  fish. 

Type  SPECIES. — Dibothriocephalus  latus  (Linnpeus,  1758)  Luehe,  1899. 

The  2  species  of  tliis  genus  which  occur  in  man  may  be  distinguished 
by  the  following  ke}': 

KEY    TO    THE    SPECIES    OF    DIBOTHRIOCEPHALUS    REPORTED    FOR    MAN. « 

Head  oblong;  strobila  2  to  10  meters  or  more  long,  20  mm.  in  maximum  breadth; 

with  3,000  to  4,000  segments;  the  l)road  tapeworm D.  latn?  (p.  15) 

Head  cordlform;  strobila  80  to  115  nn.  long,  not  over  8  mm.  broad;  400  to  660  segments 

present;  found  in  Greenland;  rare  in  man D.  cordatus  (p.  19) 

The    Broad  Tapeworm— DIBOTHRIOCEPHALUS    LATUS  b    (Linnaeus,    1758) 

Luehe,    1899. 

[Figs.  1  to  13.] 


«  Ward's  new  bothriocephalid  tapeworm,  1906. — Since  this  bulletin  was  sent  to 
press.  Ward  has  announced  that  he  has  obtained  specimens  of  an  apparently  unde- 
scribed  bothriocephalid  tapeworm,  taken  from  a  six-year-old  child,  in  the  prairie 
region  of  North  America;  the  patient  had  eaten  raw  fish.  Details  will  be  published 
later  by  Ward. 

^Synonyms. — Tienia  lata  Linnaeus,  1758a;  T.  vulgaris  Linnaeus,  1758a;  T.  grysea 
Pallas,  1761;  T.  membranacea  Pallas,  1781;  T.  tenella  Pallas,  1781;  T.  lata  hominis 
Bloch,  1782a;  T.  vulgaris  vel  grisea  vel  membranacea  Fischer,  1789a;  T.  lata  vel  Can- 
dida Fischer,  1789a;  T.  tenella  Fischer,  1789a;  T.  vulgaris  Gmelin,  1790a;  Tenia  inerme 
umana  Brera,  1802a;  Tienia  ■inermis  AVeber's  Brera,  1803a  [not  Moquin-Tandon,  I860]; 
Halgsis  lata  (Linnaeus,  1758)  Zeder,  1803a;  //.  membranacea  (Pallas,  1781)  Zeder, 
180.3a;  Tirnia  Humana  inermis  Rudolphi,  1810a;  Botryocephxdns  hominis  Lamarck,  1816; 
Botliriocephalus  latus  (Linnaeus,  1758)  Bremser,  1819a;  DihotJirium  latum  (Linnaeus, 
1758)  Diesing,  18.50a;  Bothriocephalus  cT/,s/atos  Davaine,  1873a;  T;cnia  fenestrata  Co\\n, 
1876a;  Botriocephalus  vulgaris  cristatus  (Davaine,  1873)  Grassi,  1880a;  B.  vulgaris  latus 
(Linnaeus,  17-58)  Grassi,  1880a;  B.  vulgaris  tenellus  (Pallas,  1781)  Grassi,  1880a;  B. 
tenellus  (Pallas,  1781)  Grassi,  1880a;  Botliriocephalus  lalus  tenellus  (Pallas,  1781) 
Guzzardi  Asmundo,  1885a;  B.  latissimus  Burgnion,  1886;  B.  dorpatensis  Thoma  in 
Kuechenmeister,  1886c;  B.  balticus  Thoma  in  Kuechenmeister,  1886c;  Botliriocephalus 
latus  fenestr^aiusl  Maggiora,  1891;  B.  fenestralus  Maggiora,  1891;  Dibothriocephalus 
latus  (Linnaeus,  1758)  Luehe,  1899;  D.  cristatus  (Davaine,  1873)  Luehe,  1899. 

Bibliooraphy. — For  zoological  discussion,  see  Leuckart,  1886,  864—929,  figs.  357- 
393;  for  medical  literature,  see  Stiles  &  Hassall,  Index-Catalogue  of  Medical  and 
Veterinary  Zoology. 
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Specific  diagnosis. — DiholJiriorrpluilux  (p.  15):  Stroljila  attains  2  to  10  [or  20?] 
meters  in  length  and  20  mm.  in  wiilth;  usually  grayish  yellow  to  brown  in  color; 
composed  of  3,000  to  4,200  segments  usually  broader  than  long,  especially  in  anterior 
two-thirds  of  strobila;  posterior  segments  become  quadrate  or  even  longer  than  ])road, 
like  the  segments  of  Ttvnia.  Head  oblong,  almond  shaped,  2  to  3  mm.  long,  0.7  to 
1  mm.  broad,  with  groove-like  suckers.    Neck  long,  or  short,  tliiii.     Hravid  segments 


A 


l'"ii;.  1.— Strobila  of  the  Broad  Taiicuonn 
(Dilxillirioccplialus  latas);  note  the  row 
of  rosettes  (uterus)  in  tlie  median  line. 
Natnnil  .size.  (After  Lcuckart,  1886,  86.'), 
fiK.  :«7.) 


Fig.  2. — Head  and  anterior  end  of  same:  a,  side  view 
of  head;  6,  ventral  or  dorsal  view  of  head.  x  ca.  ^. 
(After  Leuckart.  issG,  S6.5,  fig.  3.i8.) 


Fi<;.  3. — Tranverse  sections  of  head  of  D.  latus,  to 
show  form  of  suckers,     x  31.     'After  Braun,  1903, 

]9;i,  fls.  144.  I 


CLTO 


Fui.  4.— Ventral  view  of  three  segments  of  D.  latus: 
civ. ').,  male  pore;  va.,  vagina;  vt.,  opening  of  uterus, 
through  whieh  eggs  eseai)e;  in  the  third  segment 
the  eirrus  (i>enis)  is  extruded.  Enlarged.  (After 
K.schricht,  from  Railliet,  lS93a,  316.  fig.  205.) 


usually  measure  2  to  4  mm.  long  by  10  to  12,  even  I'D  nun.  l)road;  they  gradually 
los(!  their  eggs,  so  thtit  posterior  si'gments  may  he  entirely  devoid  of  them.  T'tenis 
with  4  to  ()  ionps  each  siilcdf  tlie  iiirdi:iii  line.  Calcareous  corpuscles  few.  Eggs  may 
appear  000  segmeiits  back  nf  (lie  iiead;  tiiey  are  l)r<)Wiiish,  (>lliptical,  with  a  small 
opercuhmi,  ami  measure  (;s  lo  71  //  by  44  to  45  //;  laiil  diiiiii-  segmentation.  Segments 
break  loose  in  cliains  instead  of  singlv. 
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Plerocerooid:  In  muscles  of  fish. 

Habitat. — Adult  in  intestine  of  man,  dogs,  cats,  foxes;  larva  a  plerocercoid  in 
various  fishe-s — common  pike  {Esox  Indus),  ling  {Lota  lota),  perch  {PercaftuiiatUis), 
several  members  of  the  salmon  family  {Sahno  umbla,  S.  trutta,  S.  lacustrls,  Thijnmttus 
vulgaris,  Coregonns  laveratux,  C.  albuld,  Oncharhynchus  kisiUch,  and  perhaps  Salmo 
salar) . 

Geographic  distribution. — Reported  particularly  from  the  Baltic  provinces,  French 
Switzerland,  and  Japan.  From  these  dit^tricts  it  has  spread  into  France,  Italy,  Ger- 
many, Russia,  Finland,  Sweden,  Denmark,  Holland,  Belgium,  and  Ireland;  it  is 
also  reported  for  Madagascar,  and  a  few  cases  are  known  for  the  United  States.  In 
some  localities  5  to  20  per  cent  of  the  inhabitants  are  alleged  to  harbor  the  worm. 


CAh..  O. 

-VOL. 


_uX. 


Fig.  6. — Transverse  section  of  a  segment  at  height  of 
I'irrus-poticli,  to  show  the  relative  position  of  organs. 
X  10.    (After  Leuckart,  1886,  878,  fig.  364.) 


:^^^r^-A 


Fig.  5. — Longitiulinal,  sagittal  section 
of  similar  segment,  showing  the  rel- 
ative position  of  the  three  genital 
pores.  Enlarged,  (.\fter  Leuckart, 
1886,  877,  fig.  363.) 


Fig.  7. — Dorsal  view  of  genital  organs:  ov.,  ovary;  s.  g,, 
shell  gland;  t.,  testicles;  uL,  uterus;  v.  d.,  vas  deferens. 
X  20.    (After  Leuckart,  1886,  882,  fig.  365.) 


Special  medical  significance. — A  number  of  patients  exhibit 
anemia,  known  as  Bothnocephalus-anemia.  Anemia  i,s  more  likel}' to 
develop  in  case  of  infection  with  this  parasite  than  it  is  with  anj^  other 
tapeworm. 

Upon  infection  the  worm  grows  at  a  rate  of  31  to  32  segments  per 
day,  about  2.2  to  a})out  9  cm.  in  total  length;  eggs  may  be  found  in 
the  feces  24  days  after  infection. 

Prevention. — Eat  no  raw  or  undercooked  fish. 


14632— No.  25—06 
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Fig.  8. — Ventral  view  of   same,  same  lettering  as  in  fig.  7:    vd.,  vagina;   v.  g.,  vitellogene  glands. 
X  20.     (After  Leuckart,  1886,  884,  fig.  366.) 


Fig.  9.— Gravid  segment  of  T).  latus,  showing  the  rosette  utenis  in  the  median  line,     x  6.     (After 
•    Leuckart,  1886,  887,  fig.  368. ) 


Fl<i.   lu.  —  lOgg  of  J).  Intus.   X  400.  (After  Looss,  1905,  pi.  9,  fig.  14.) 

Fig.  11. — Free  swimming  embr.vo](onch<)sphere)  of  D.  latus.    Greatly  enlarged.    ( .\ftor  Pchauinslnnd; 

from  Braun,  1903,  1200,  fig.  147.) 
Fig.  12.— Two  larva' (plerocercoids)(>f  yA/d^H.s.- a,  with  extruded  lieml;  ?),  wiih  retracted  head;  from  a 

fish  (Emx  lucitis),     (After  Braun,  1903,  201,  fig.  149.) 
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Fig.  13.— a  portion  of  the  body  wall  of  a  fish  (Lota  lota),  containing  a  plerocercoid  (infecting  stage) 
of  D.  latus.    Natural  size.  -  (After  Braun,  1903,  201,  fig.  150.) 

The  Cordate  Tapeworm— DIBOTHRIOCEPHALUS  CORDATUS  «     (Leuckart, 

1863)  Luehe,  1899. 

[Figs.  14  to  20.] 

Specific  diagnosis. — Dibothriocephalus  (p.  15):  Similar  to  D.  la(.ai<,  but  smaller, 
attaining  80  to  115  cm.  in  length  and  composed  of  400  to  660  segments.  Head  short, 
broad  ( dorso-ventrallj- )  >  heart  shape  or  arrow-head  shape,  2  by  2  mm.;  suckers  deep 
in  forward  half.  Neck  absent,  segmentation  beginning  immediately  at  the  head,  the 
segments  rapidly  becoming  broader,  so  that  the  cephalic  end  is  more  or  less  lanceo- 
late; only  about  50  immature  segments  present,  genital  pores  and  genital  primordia 
visible  in  specimens  80  mm.  long;  at  3  cm.  from  head,  segments  attain  7  to  8  mm. 
in  breadth  and  become  mature;  mature  segments  3  to  4  mm.  long,  but  may  contract 
to  1.3  mm.;  terminal  segments  nearly  square  5  to  6  mm.  Dorso-  and  ventro-median 
lines  grooved.  Calcareous  corpuscles  28  to  SOjn,  numerous.  Longitudinal  muscles 
very  well  developed.  Cirrus-pouch  0.6  by  0.43  mm.  Uterus  with  6  to  8  lateral  loops 
each  side;  eggs  ellipsoid  75  to  80  by  50/^. 

Plerocercoid. — Unknown. 

H.\BiT.\T. — Adults  in  dogs  {Caiiis  familiaris)  in  Godhavn,  North  Greenland; 
bearded  seal  {Erignathns  barbatns),  Disco  Islsmd;  walrns  {Odobenus  rosmarus).  One 
case  found  in  man  in  Greenland.     Larva  probably  in  fish. 

Medical  significance. — Unknown  at  present;  possibly  accidental 
in  man. 

« Synonyms. — Bothriocephalns  cordatus  Leuckart,  1863;  Dibothrium  cordatum 
(Leuckart,  1863)  Diesing,  1863a;  Botriocephalus  cordatus  (Leuckart,  1863)  Grassi, 
1880a. 

BiBLiotiRAPHY. — For  zoological  discussion,  see  Leuckart,  1886,  930-941,  figs.  394-401. 


20 


15 


Fig.  14.— Dibothriocephalus  cordatus  from  man.    Natural  size.     (After  Leuckart,  1886,  934,  fig.  397.) 
Fig.  15. — Head  smd  anterior  portion  of  B.  cordatm::  a,  lateral  view;  b,  dorsal  and  ventral  view. 

X 5.    (.A.fter  Leuckart,  1886,  931,  flg.  391.) 
Fig.  16. — Transverse  sections  of  head  to  show  depth  of  suckers:  «,  in  front  of  middle  of  head;  6,  back 

of  middle  of  head,     x  ca.  10.     (After  Leuckart,  1886,  937,  f\g.  400.) 
Fig.  17. — Three  segments  of  D.  cordatus:   a.  dorsjil  view;  h,  ventral  view,     x  2.     (After  Leiickurt. 

18SG,  934,  fig.  399.) 
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Fig.  18. — Portion  of  strobila  of  D.  cordatns;  note  rosette  uterus  in  median  line.    Natural  size.    (After 

Leuekart,  1886,  931,  fig.  395.) 
Fig.  19. — Five  segments  of   J),  cordatns,  showing  the  form   of  the   uterus.     Natural  size.     (After 

Leuekart.  1886,  931,  fig.  390.) 
Fl«;.  20. — Four  young  specimens  of  I),  cordatns.     Natural  size.     (After  Leuekart,  1886,  939,  fig.  401.) 


Genus  DIPLOGONOPORUS"    Loennberg,  1892. 

Generic  diagnosis. — fJiboihriocepJiaUiuc  (p.  14):  Scolex  short,  with  two  strong 
groove-Hke  su(;kers.  Neck  absent.  Proglottids  short  and  broad.  In  each  segment, 
two  sets  of  genital  organs,  otherwise  like  Dihotliriocephulus.  In  each  segment  may 
he  recognized:  median  tield,  two  uterine  fields,  two  lateral  fields.  Genital  pores 
(cirrus,  vaginal,  uterine)  in  longitudinal  row  in  uterine  field;  vitellogene  glands 
and  testicles  in  lateral  and  median  fields.  Vitellogene  follicles  between  inner  and 
outer  longitudinal  muscles.     Uterus  forms  rosette.     Parasites  in  man  and  whales. 

Type  species. — Dijdoyonoporus  baUenoplerse  Loennberg,  1892. 

"Synonyms. — Bolhriocephalus  [Diplogonoponis)  Lcennberg,  1892;  Diplogonoporus 
Loennberg,  1892,  (type  balieiiopiersc);  Krabhea  Blanchard,  18941  (type  grandis). 
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The    Japanese     Double-pored    Tapeworm — DIPLOGONOPORUS     GRANDIS  « 

(Blanchard,    1894)   Luehe,   1899. 

[Viii^.  21  to  27.] 

Specific  diagnosis. — DiplocjonoporuK:  Strobila  attains  to  10  meters  in  length,  10  to 
25  mm.  in  breadth;  number  of  segments  unknown.  Head  undescribed.  Neck  unde- 
scribed.     Genital  pores  open  in  longitu<linal  genital  grooves,     firravid  segments  con- 


FiG.  21.— Dorsal  view  of  a  portion  of  the  strobila  of  the  double-pored  large  tapeworm  {Diplogono- 

porus  gmndis)  of  man.    Natural  size,     (.\fter  Ijima  &  Kurimoto,  1894a,  fig.  1.) 
Fig.  22.— Ventral  view  of  same.     (After  Ijima  &  Kurimoto,  l.S94a,  fig.  2.) 
Fig.  23.— Transverse  section  of  same.     (After  Ijima  &  Kurimoto,  18r4a,  fig.  3.) 


Fig.  24.— Vefitral  view  of  a  portion  of  the  strobila,  showing  two  rows  of  genital  pores,  with  partially 
extruded  cirri.     xlO.     (After  Ijima  &  Kurimoto,  lS94a.  fig.  6.) 


-'-''^''''Ac&MMfMi^^^^^^^^^^^^^^^^^^^^^^^^^j: 


"  ■?/».  ' 

Fig.  25.— Ventral  view  of  lateral  half  of  same:  m,  m.,  median  line  of  segment;  dr.,  cirrus;  id.,  uterus; 
the  numerous  doMike  bodies  on  either  side  of  the  uteri  represent  the  yolk  glands.  x20.  (After 
Ijima  &  Kurimoto,  1894a,  fig.  7.) 

tracted  in  alcohol  to  0.45  mm.  long,  ])y  14  to  1(5  mm.  broad.  Uterus  with  but  few 
(about  2)  loops  each  side.  Eggs  brownish,  rather  opaque,  (53  p  long  by  48  to  50  u 
broad. 

Plerocercoid :   liikMown. 

Habitat. — In  intestine  of  man,  Japan;  larva  unknown,  in  all  probability  in  fish. 

"SvxoNY.MS.  —  I>(>l]iriocep}i<ilns  ^y.  Ijima  &  Kurimoto,  1894;  AVa^/^^'z //r(aK//.s' Blanch- 
ard, 18941. 

J'.im.KXiKAPHV.— "^ee  Stiles  &  Tayler,  1902a,  48-47,  tigs.  22-28,  for  medical  and 
zoological  summary. 
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cir.o. 


■ztt: 


Fig.  26.— Partially  diagrammatic  reprL-sfiUatioii  of  a  left  set  of  main  genital  ducts  as  seen  in  ventral 
view:  ciw,  cirrus;  cir.  o.,  cirrus  opening;  dtr/.,  yolk  duct;  ov.,  ovary;  ovd.,  oviduct;  sb,  recepta- 
culum  seminis;  lit.,  uterus;  ut.  o.,  uterine  pore;  rag.,  vagina;  vag.  o.,  vaginal  opening;  v.  d.,  vasdefer- 
ens.     xl50.     (After  Ijima  <fc  Kurimoto,  1894a,  fig.  10.) 

Fig.  27.  An  egg  of  D.  grnndis,  taken  from  the  uterus.     x440.     (After  Ijima  it  Kurimoto,  1894a,  tig.  9.) 

Medical  significance. — ^Apparently  similar  to  Dibothriocephalus 
latus. 

Superfamily  T.a:NIOIDEA.  « 

SuPEEFAMiLY  BiAGXosis. — Cestodu:  Scolex  with  four  cup-shaped  suckers;  between 
these  may  be  an  apical  rostellum  of  various  forms;  suckers  and  rostellum  may  be 
armed  with  hooks  or  unarmed.  In  exceptional  cases  a  pseudoscolex  develops. 
Neck  present  or  ab.sent.  Segmentation  nearly  always  complete;  mature  segments 
usually  do  not  escape  until  completely  developed.  Uterus  without  special  pore. 
Cirrus  and  vagina  usually  open  on  margin,  exceptionally  on  ventral  surface.  Geni- 
tal organs  usually  in  single  series;  in  some  cases  in  double  series,  complete  or  incom- 
plete. Testicles  in  medullary  layer,  usually  numerous.  Ovary  more  or  less  bilobed. 
Vitellogene  gland  usually  single,  and  distal  of  ovary  at  distal  margin  of  the  segment, 
seldom  anterior  of  ovary;  shell-gland  l)etween  ovary  and  vitellogene  gland.  Eggs 
without  operculum;  onchosphere  with  one  or  several  membranes.  Bladder  worm 
stage  in  vertebrates  or  in  invertebrates.  Adults  in  intestine  of  vertebrates,  especially 
mammals. 

Type  and  only  family.  — Tl-cm/t?,-*'. 

Family  T^ENIID.E*  Ludwig-,  1886. 

Family  diagnosis. — Same  as  diagnosis  of  superfamily  Ta-nioidea. 

This  family  is  divided  into  the  sul)families  Mesocestoidintv,  Acoleinx,  AmabUiinse, 
Telrahuthriin.v,  Anoploceplialin.r,  Dlpi/lldiime,  Davaineinie,  and  Txnihin';  three  of  these 
{Dipiilidiimi',  Davuinetniv,  and  Tivniiiuv,  for  key  see  p.  11)  are  represented  among 
the  parasites  of  man. 

Subfamily  T.ENIIN.'Ec  Stiles,  1896. 

Si'BF.vMiLY  diagnosis.  —  Ticniidic:  Usually  large  species;  gravid  segments  usually 
considerably  longer  than  broad.     Scolex  with  rostellum  and  usually  with  double  row 

"Synonym. — Cyclophj/lUdea. 

b  SYNONY.M. — Ticniadic. 

c  SYNONYm.—Timiea  Goldberg,  1855a;  Cystotsenias  Glaus,   1876;  Tsenlanx  Railliet, 
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of  hookia;  in  exceptional  cases  rostellum  is  developed  into  an  apical  sucker,  the  arma- 
ture (hooks)  becoming  lost.  Genital  pores  irregularly  alternate.  Testicles  usually 
very  numerou.-j,  in  lateral  portions  of  median  field.  Ovary,  shell  gland,  and  vitello- 
gene  gland  in  distal  half  of  middle  zone;  uterus  with  median  stem,  which  develops 
lateral  branches;  the  latter  afterwards  suppress  the  genital  glands.  Of  the  four 
longitudinal  excretory  canals,  usually  only  the  ventral  remain  visible  in  the  gravid 
segments.  Egg  shell  thin,  with  or  without  filaments,  and  usually  becomes  destroyed; 
embryonal  shell  (embryophore)  thick,  radially  striated. 

Bladder  worm  stage,  a  cysticercus,  coenurus,  or  echinococcus,  in  herbivorous  or 
omnivorous  animals;  adults  in  carnivorous  animals. 

Type  ge.vus. — T.min  Linna:?us,  1758. 

This  subfamily  contains  two  genera,  represented  among  the  parasites 
of  man,  namely,  T^/r/'a  and  EcJdnococciin ;  the  former  is  represented 
among  the  intestinal  parasites  of  man,  the  latter  (see  p.  75)  among  the 
somatic  parasites  of  man. 

Genus  TAENIA  «  Linnaeus,  17S8. 

Generic  dia(;xosis. — Tseniime  (p.  23):  In  general,  same  as  diagnosis  of  subfamily 
Tierdime;  larval  stage  a  cysticercus.  Adults  in  carnivorous  mammals;  larval  stage 
chiefly  in  herbivorous  and  omnivorous  mammals. 

Type  species. — Taenia  solium  Linnaeus,  1758. 

This  genus  is  divided  into  several  subgenera,  which  some  authors 
have  recognized,  not  entireh' without  reason,  as  entitled  to  full  generic 
rank.  These  subgenera — or,  if  one  prefers,  genera — may  be  distin- 
guished as  follows: 

KEY   TO   THE   SUBGENERA    (OR   GENERa)    OF   TJENIA. 

(For  forms  reported  for  man  follow  roman  type.) 

1.  Segments  always  more  than  10,   usually  more  than  100;   lateral  uterine 

branches  distinct;  vitellogene  gland  triangular,  with  one  side  parallel 
to    posterior    margin   of    segment;    larval  stage    never  forms    brood 

capsules 2 

Strobilla  composed  of  head  and  three  segments,  only  one  of  which  is  gravid 
at  a  time;  lateral  uterine  branches  often  quite  indistinct;  vitellogene 
gland  globular;  larval  stage  an  echinococcus,  which  forms  brood  cap- 
sules inside  of  which  the  scolices  develop Echinococcus  (p.  75) 

2.  Head  with  distinct  rostellum  armed  with  double  crown  of  hooks 3 

Rostellum  rudimentary;  hooks  small  and  become  lost  very  early,  so  that 

head  appears  unarmed,  the  crown  of  hooks  being  replaced  by  a  struc- 
ture known  as  the  "apical"  or  "fifth"  sucker;  larva  a  cysticer- 
cus     Tamiarhynchus  (p.  26) 

3.  Larva  a  cysticercus,  namely,  a  small  bladder  worm  with  one  scolex.   Txnia  (p.  36) 
Larva  a  ccenurus,  iiamelij,  a  bladder  irorm  with  numerous  heads,  but  without 

brood  capsules Multiceps.  ^ 

« Synonyms. — See  synonymy  of  sul^genera  Tsenia,  p.  36,  and  THiiiarhynchus,  p.  26. 

^  Not  represented  among  the  parasites  of  man.  Multiceps  (Uvze,  1782;  Pohjrepha- 
lus  Zeder,  1800;  Ojeiiurus  Rupolphi,  1808;  Folycephops  Rafinesque,  1815;  Ccenurus 
Cuvier,  1825a;  C'anurus  Goodsir,  1844g. 
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All  of  the  forms  found  in  man  are  usually  referred  to  .simply  as 
members  of  the  genus  Tpenla^  'Af>  Taenia  solium,  Tsenia  mginata^  etc. 

Difficulty  is  occasionalh^  experienced  by  physicians  in  determining 
tapeworms  when  they  have  only  a  part  of  the  parasite  for  examina- 
tion. To  meet  the  difKcultics  which  thus  arise,  the  following  key  is 
piepared: 

KEY    TO    THE    SPECIES"    (iF    T.KNIA    FOUND    IX    MAX. 

(For  species  known  to  occur  in  man  in  the  United  States,  follow  roiiian  type.) 

1 .  Strobila 2 

Head 3 

Segments 7 

Mature  segments  (namely,  with  genital  glands) 8 

Gravid  segments  (namely,  with  eggs) 12 

vSource  of  infection 15 

2.  Strobila  attains: 

2  to  3.5,  rarely  6  to  8  meters  in  length;  head  armed;  cosmopolitan  ... 

T.  solium  (p.  37) 

4  to  10  meters  in  length  ( T.  saginata  and  T.  cnnfusa ) 1 

1.4  meters  in  length;  head  unanned;  Africa T.  ((friccina  ( p.  32) 

unknown  length;  original  immature  specimen  -measured  70  mm.  long;  head 

unarmed;  Asiatic  Ru.ssia T.  Jtominis  ( p.  36) 

0..5  to  3  meters  in  length;  Ju ad  armed T.  pi.siform is  (p.  41 ) 

0.13  to  0.0  meters  in  lengtli;  head  armed T.  teniseformis  (p.  43) 

3.  Head: 

armed  with  hooks  (subgenus  Tivnia) '. 4 

unarmed  ( subgenus  Tieuiarln/nrhus) 5 

unknown ;  see  also  1 T.  confusa  (p.  44 ) 

4.  Rostellum: 

short,  armed  with  24  to  32  hooks;  see  also  2 T.  solium  (p.  37) 

rather  powerful,  armed  with  34  to  4S  hooks;  see  also  3 T.  pisiformis  (p.  41) 

very  prominent,  armed  icith  26  to  52  hooks;  see  also  2 T.  teniieformis  (p.  43) 

5.  A  circular  ring  surrounds  head  hack  of  suckers,  which  are  directed  postero- 

anteriorlg;  Asiatic  Iiu.ma T.  hominis  (p.  36) 

No  such  circular  ring  present 6 

6.  Head  rather  cuboid,  1.5  to  2  mm.  in  diameter;  suckers  0.7  to  0.8  mm.  in 

diameter T.  saginata  (p.  27 ) 

Head  rcdlier  .vncdl,  1.38  mm.  broad,  l.OS  mm.  thick,  0.47  mm.  lo)ig;  suckers 

0.63  mm.  in  diameter;  Africa T.  africana  (p.  32) 

7.  Segment?: 

become  longer  than  ])road  (  T.  .solium,    T.  jvsiformis,  T.  crassicoUis,  T. 

saginata,  T.  confusa ) 1 

become  longer  than  broad  only  in  last  100  proglottids T.  saginata  (p.  27) 

become  longer  than  broad  in  last  half  of  worm T.  solium  (p.  37) 

are  longer  than  broad  in  nearly  entire  worm T.  confusa  (p.  44) 

always  broader  than  long;  Africa;  see  1 T.  africana  (p.  32) 

unkyiown;  Asiatic  Iiu„ssia;  see  1 T.  hominis  (p.  36) 

a T.  pisiformis  and  T.  teniseformis  are  included  in  this  table,  although  there  are 
doubts  regarding  their  occurrence  in  man. 
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8.  Mature  segments  measure: 

2.5  to  3  mm.  long,  4.5  to  5  mm.  broad  ( T.  solium) 9 

4  to  4.5  mm.  long,  3.5  to  4.5  mm.  broad  ( T.  confusa ) 9 

4  to  6  mm.  long,  8  to  10  mm.  broad  { T.  sar/inaia) % 

2  mm.  long  by  7  mm.  broad  ( T.  africana) 9 

unknown;  Asiatic  Russia  ( T.  hominis) 3 

9.  Ovary  divided  into  2  portions,  right  and  left  of  median  line 10 

Ovary  divided  into  3  portions,  2  being  on  pore  side  of  the  segment 

T.  solium  (p.  37) 

10.  Ovaries  in  distal  half  of  segment 11 

Ovaries  fan-shaped,  comjiosed  of  club-shaped  tubes  reuteritu/  tairard  the  shell 

gland,  and  occupying  the  Snd  and  3rd  transverse  fourths  of  segment;  Africa. 

T.  africuna  (p.  32) 

11.  Ovarian  lobes: 

round;  testicles  0.15  mm.  in  diameter T.  saginata  (p.  27) 

reniform;  testicles  0.089  to  0.096  mm.  in  diameter T.  confusa  (p.  44) 

12.  Gravid  segments  (as  passed  from  anus) : 

longer  than  broad;  uterine  branches  more  or  less  dichotomous 13 

broader  titan  long;  15  to  24  simple  lateral  uterine  branches;  Africa 

T.  africana  (p.  32) 

13.  Gravid  segments  27  to  35  mm.  long,  3.5  to  5  mm.  inroad;  uterus  with  14 

to  18  short,  thick,  lateral  branches  each  side T.  confusa  (p.  44) 

Gravid  segments  less  than  26  mm.  long 14 

14.  Gravid  segments: 

12  to  20,  rarely  to  25,  mm.  long  by  4  to  7  mm.  broad;  uterus  with  15  to 

30  slender  uterine  branches  each  side  of  median  stem T.  saginata  (p.  27) 

10  to  12  mm.  long,  5  mm.  broad;  uterus  with  7  to  14  short,  thick, 

uterine  branches  each  side  of  median  stem T.  solium  (p.  37) 

10  to  17  mm.  long,  4  Uj  6  mm.  broad;  uterus  viih  8  to  10  uterine  branches 

each  side  of  median  stem T.  pisiformis  (p.  41) 

8  to  10  mm.  long,  5  to  6  mm.  broad;  uterus  vith  about  12  uterine  branches 

each  side  of  median  stem T.  teniseformis  (p.  43) 

15.  Cysticercus,  known  as: 

Cysticereus  bo  vis,  lives  in  cattle T.  saginata  (p.  27 ) 

C.  cellulose,  lives  in  swine T.  solium  (p.  37) 

C.  pisiformis,  lives  in  rabbits T.  pisiformis  (p.  41 ) 

C.  fasciolaris,  lives  in  rats  and  mice T.  teniseformis  (p.  43) 

unknown T.  confusa  ( p.  44) 

unkmmn T.  africana  ( p.  32 ) ,  T.  hominis  { p.  36 ) 

Subgenus  T^EN  lARH  YNCHUS  "  Weinland,  1858. 

SuBGEN'ERic  ])[AGXosis.— Tft/iia  (p.  24):  Rostellum  rudimentary;  hooks  small  and 
disappearing  early.     Otherwise  like  T:mia  {Tsenia) ;  see  p.  36. 
Type  species.  —  T:crria  saginata  (Ga>ze,  1782). 

Of  the  3  species  of  this  suboenus  reported  for  man,  only  one  (namely, 
T.  saginata)  is  of  any  imjjortance  to  physicians  practicing-  in  the  United 
States. 


a  Stnonyms.— iVH^us^omn  Virey,  1823,  nut  Kudolphi,  1819a;  Twniarhynchus  Wein- 
land,  1858. 
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The  Fat  Tapeworm— TAENIA  SAGINATA  "  Gceze,  1782. 


Fig.  28. — Section  of  a  beef  tongue  heavily  in- 
fested with  beef  measles,  natural  size.  (After 
Stiles,  lS98a,  72,  fig.  fiS. ) 


[Figs.  28  to  34.] 

Specific  diagnosis. — Txnia  (Tn'ni(irhi/)ic}ins)  (p.  26):  Btrobila  attains  4  to  8  or  10 
meters  in  length,  greatest  breadth  12  to  14  mm.;  composed  of  about  1,.'500  segments. 
Head  ratlier  cuboid,  1.5  mm.  to  2  mm. 
in  diameter;  rostellum  very  rudimentary, 
replaced  by  apical  sucker-like  structure 
0.114  mm.  in  diameter;  suckers  0.7  to  0.8 
mm.  in  diameter,  lumen  0.47  mm.  Un- 
segmented  neck  present.  Genital  pore 
back  of  middle  of  lateral  margin,  genital 
cloaca  0.22  mm.  deep,  funnel-shaped. 
Sexually  mature  proglottids  measure  4  to 
6  mm.  long,  8  to  10  mm.  broad;  vagina 
with  or  without  set*;  ovary  divided  into 
two  round  lobes  which  lie  distally  of  a 
transverse  plane  passing  through  genital 
pore;  testicles  0.15  mm.  in  diameter; 
seminal  vesicle  absent;  length  of  cirrus 
pouch 0.4  to  0.5  mm.  Gravid  (terminal) 
proglottids  attain  12  to  20,  rarely  25  mm. 
long,  by  4  to  6.5  mm.  broad;  uterus  with 
15  to  35  dichotomous  branches  each  side 
of  and  shorter  than  median  stem.  Cal- 
careous corpuscles  plentiful,  attain  18  fi. 
Eggs  globular,  outer  eggshell  bears  one 
or  two  filaments;  embryophore  thick,  oval,  transparent  to  dark  brown,  30  to  40 // 
long,  20  to  30  //  broad. 

«  Synonyms. — Tasnia  solium  Linnseus,  1758a,  pro  parte;  T.  cucurbitina  Pallas,  1766, 
pro  parte;  T.  cucurbitina  saginata  Goeze,  1782a;  T.  cucurbitina  grandis  saginata  Goeze, 
1782a;  IT.  vulgaris  Werner,  1782  (not  Linnaeus,  1758a),  renamed  T.  dentata  Batsch, 
1786a  (not  Nicolai,  1830);  77".  solitaria  Leske,  1784  or  1785,  jjro  parte  (not  accessible); 
T.  grandis  Gmelin,  1790a;  Halysis  solium  (Linnaeus,  1758)  Zeder,  1803a,  pro  parte; 
Pentastoinn  coarciata  Virey,  1823;  T;e)iia  dentata  Nicolai,  1830;  ?T.  fenestrata  delle 
Chiaje,  1833a;  T.  lata  Pruner,  1847  (not  Linnfeus,  1758a);  T.  tenella  Pruner,  1847  (not 
Pallas,  1781);  Bothriocephalus  tropicus  Schmidtmueller,  1847;  Tienia  mediocanellata 
Kuechenmeister,  1852f;  T.  mediocanellata  Itominis  Kuechenmeister,  1852f;  T.  zitta- 
viensis  Kuechenmeister,  1852f;  .T.  solium  mediocanellata  of  Diesing,  1854b;  T.  \_Tsenia- 
rhynchusl  mediocanellata 'Knechenraei»teT  oi  Weinland,  1858;  T.  solium  abietinaWein- 
land,  1858;  T.  inermis  Moquin-Tandon,  1860,  and  Laboulbene,  1876  (not  Brera, 
1803a);  T.  tropica  (Schmidtmueller,  1847),  Moquin-Tandon,  1860;  "7'.  mediocancel- 
lata  of  several  authors,"  Moquin-Tandon,  1860;  T.  capensis  Moquin-Tandon,  1860; 
T;rni(trhiinchus  viediocanellatus  (Kuechenmeister,  1852)  Weinland,  1861;  Ticnia  mega- 
/oou  Weinland,  1861;  T.  {^{('ystotaiiia)^  mediocanellata  oi  Leuckart,  1863;  T.  lophosoma 
Cobbold,  1866;  T.  saginata  Guize,  1782,  of  Leuckart,  1867;  T.  abietina  Weinland,  1858, 
of  Davaine,  1873a;  ?T.fusa  Colin,  1876a;  ?T.  conlinua  Colin,  1876a;  IT.  solium  fusa 
Colin,  1876a;  IT.  solium  continua  Colin,  1876a;  T.  nigra  Davaine,  1877a;  T.  algerien 
Redon,  1883;  Tenia  abietina  (Weinland,  1858)  Guzzardi  Asmundo,  1885a;  T.  medio- 
canellata (Kuechenmeister)  Guzzardi  Asmundo,  1885a;  Tsenia  mummificata  Guzzardi 
Asmundo,  1885a;  Tenia  cosidetta  mummificata  Guzzardi  Asmundo,  1885a;  Tienia  sagi- 
nata abietina  Weinland  of  Leuckart  (Hoyle),  1886;  Tenia  seghettata  Bergonzini,  1886a; 
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Fig.  30. — Dorsal,  apex,  and  lateral  views  of  the  head  of  beef-measle  tapeworm  {Txnia  sai/inata), 
showing  a  depres.sion  in  the  center  of  the  apex,     x  17.    (After  Stiles,  1898a,  74,  flg.  70.) 

Fig.  31. — Segments  from  variou.?  strobilae  of  beef-measle  tapeworm  {Twnin  saginata),  showing  forms 
of  proglottids  which  are  occasionally  found:  a,  elongated  segments;  6,  bead-like. segments;  c,  a  portion 
of  thestrobilain  which  the  segmentation  is  not  distinct;  rf,moniliform  segments  (a  and  h  after  Stiles, 
1898a,  7.5.  fig.  71;  c  and  d  after  Blanchard,  1894). 


Fig.  32. — Sexually  mature  segment  of  beef-measle  tapeworm  (Tsenia  saginata):  c.  p.,  cirrus  pouch, 
with  cirrus;  d.  c.  dorsal  canal;  </.  p..  genital  pore;  n.,  lateral  longitudinal  nerves;  ov.,  ovary; 
s.  g.,  shell  glands;  t.,  testicles;  id.,  median  uterine  stem;  r.,  vagina;  v.  c,  ventral  canals  connected 
by  transverse  canal,  <.  c.,-  v.  d.,  vas  deferens;  r.  jr.,  vitellogene  gland.  Enlarged.  (After  Leuckart 
and  Stiles.) 
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Cysticercus:  Cijslicerais  bo^is,"  spherical  t^)  elliptical  7.5  to  10  mm.  long  by  3  to  5.5 
mm.  broad,  whitish  to  gray  with  small  yellow  spot  due  to  the  invaginated  head;  no 
hooks  present;  the  bladder  contains  but  little  fluid.  This  .stage  requires  alx)ut  3  to  6 
week.s  for  its  development  from  the  onchosphere. 

Habitat. — Adult  known  only  for  man.  Cysticercus  found  in  muscles,  especially 
ongue  and  ma.sseters,  of  cattle  ^Bos  tauj^s);  al.so  reported  for  Rocky  ^lountain 
"antelope"  {AntUocapnt  americana),  giraffe  {Giraffa  camilopurdalis) ,  and  lama 
{Auchenid  llama). 

Geographic  di.stributiox. — More  or  less  cosmopolitan. 

Special  medical  significaxce. — The  most  commoii  of  the  large 
tapeworm.s,  except   in   certain    districts  where  the  broad  tapeworm 


Fig.  33.— Gravid  segment  of  beef-measle  tapeworm  ( Txnia  saginata),  showing  lateral  branches  of 

the  uterus.    Enlarged,     (.\fter  Stiles.  1898a,  77,  fig.  73.) 
Fig.  34.— Egg   of   beef-measle   tapeworm    (Txnia  saginata),   with   thicli  eggshell    (embryophore), 

containing  the  six-hooked  embryo  (onchosphere),  enlarged.     (After  Leucliart.) 

abounds.  It  is  not  so  dangerous  as  T.  sob'wn,  as  there  is  no  danger  of 
autoinfection  with  cydlcerco^ix  (see  p.  68);  anemia  is  more  likely  to 
develop  with  this  species  than  with  T.  solhun,  but  less  likely  than  with 
Dilothru>cepli<ilmlatxiH;  it  is  more  difficult  to  expell  than  are  the 
other  large  species. 

Prevention. — Meat  inspection;  cooking  of  beef,  especially  of 
tongue  and  ma.sseter  muscles:  cold  .storage  of  beef  for  21  days  after 
killing.  A  per.son  with  this  tapeworm  should  never  defecate  in  fields 
used  for  pasturing  cattle. 

SuRSPECiES  AND  VARIATIONS. — Occasionally  variations,  monstrosi- 
ties, and  pathological  specimens  of  this  species  have  been  found  and 

Ttmxa  inermis  feneslrata  Maggiora,  1891;  T.  perforata  Maggiora,  1891;  T.  olgeriana 
Pepper,  1894;   T.  alr/rrumsis  Braun,  1894a. 

BiBLiOGRAPnv. — For  zoological  discussion  see  Leuckart,  ISSO,  .tIo-UIH,  figs.  237- 
273;  for  medical  literature  see  Stiles  &.  lla^^sall.  Itidrx-Catalogue  of  Medical  and 
Veterinary  Zoology. 

«SvNoxv.MS. — O/Kticercns  tseniie  medlocanellaUe  Leuckart,  1863;  C.  bovis  Cobbold, 
1806a;  C.  inerinis  Davaine,  1877a;  C.  hrnir  sa;/lnat;r  Leuckart,  1880;  C.  "  cellalosx" 
AVard,  1895;  rz/.-Y/Vvr/.v/.s /,o//.s- (CobboM,  1866)  Schnei.lcmiiehl,  1896;  Cystkerkus  Lxniae 
saginatx  (Leuckart)  Schnejdemuehl,  1S96, 
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described  as  distinct  species.  One  of  these  forms  ( Txn'm  mginata 
((hietina)  is  of  special  interest  to  American  physicians  in  so  far  that  the 
onl}^  specimen  ever  taken  was  collected  from  an  Indian  in  this  country. 
It  was  first  described  as  a  variety  of  Tsenia  solium^  but  part  of  the  orig- 
inal material  has  been  reexamined,  both  b}^  Leuckart  and  myself,  and 
the  characters  found  indicate  that  it  is  more  closely  related  to  Txnia 
saginata.  Owing  to  the  small  amount  and  poor  condition  of  the 
oi'iginal  material  it  is  difficult  to  pass  judgment  upon  the  form;  with- 
out further  specimens,  I  should  view  it  as  a  dwarfed  specimen  of 
Taenia  saginata^  but  in  order  to  direct  special  attention  to  it,  in  the 
hope  that  further  specimens  may  be  found,  it  is  here  accepted  as  a 
special  form,  leaving  open  the  question  as  to  whether  it  represents 
simply  a  variation,  a  variet}^  or  a  subspecies.  One  would  scarcely 
be  justified,  at  least  at  present,  in  giving  it  specific  rank. 

Weinland's   Chippewa   Tapeworm— T>(ENI A   SAGINATA   ABIETINA"    (Wein- 
land,  1858)    Leuckart,  1886. 

[Figs.  35  to  38.] 

SuBSPECiFic  DIAGNOSIS. — Tpcnici  {Ticnkirhynchus)  saginata:  Length  of  stroljila 
unknown;  fragment  measured  "several  feet  in  length."  Head,  neck,  and  mature 
segments  unknown,  but  from  resemljlance  of  uterus  to  that  of  T.  sarjinata  the  head 


Fio.  35.— Strobila  of  Tivnia  mginatn  ahietina.    Natural  size.     (  After  Weinlaiid,  ISiil,  fig.  18.) 


is  assumed  to  be  unarmed.  Gravid  segments  very  thin,  nearly  transparent,  equally 
narrow,  attain  12  mm.  long  by  4  mm.  broad;  calcareous  corpuscles  very  numerous, 
round  to  oval,  may  attain  17.6  /.t;  genital  pore  very  small,  about  f  of  length  of 
segment  from  anterior  margin;  uterus  with  straight  median  stem  and  30  to  40  lateral 
branches  each  side,  generally  straight,  "never  arborescently  divided  nor  furcated  at 
the  ends,  with  the  exception  of  the  foremost  and  hindmost  in  each  joint,  which  run, 
the  former  forward,  the  latter  liackward,  both  being  forked  and  crooked."  Eggs  31 
to  37.5  by  30  to  33.9  //. 

«  Synonyms. — Tsenia  solium  ahietina  Weinland,  1858;  T.  abietina  Weinland,  1858,  of 
Davaine,  1873a;  Tenia  abietina  (Weinland,  1858)  Guzzardi  Asmundo,  1885a;  Taenia 
saginata  abietina  (Weinland,  1858)  Leuckart  (Hoyle),  1886, 


32 


Habitat.— Intestine  of  man  at  Sault  Ste.  Marie,  Lake  Superior.     Type,  no.  9713 
U.  S.  P.  H.  &  M.  H.  S. 
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Fig.  36.— Segment  of  same  showing  the  uterus.    Natural  size.     (After  Weinland,  ISOl.  lig.  19.) 

Fig.  37.— Gravid  segment,     x  2.     (After  Leuckart,  1S(;:1,  289,  fig.  80.) 

Fig  38.— Egg  of  same.    Greatly  enlarged.     (After  Weinland,  ISOl,  fig.  20. ) 

The  African   Tapeworm— TAENIA   AFRICANA    Linstow,    igoo. 

[Figs.  39  to  51.] 

Specific  diagnosis. — Txnia  {Txmarlvinchus)  (p.  26):  Strobila  attains  1.4  meters  in 
length  and  is  composed  of  about  600  segments.  Scolex  unarmed,  very  small,  1.38  mm. 
broad,  1.03  mm.  thick,  0.47  mm.  long.  Suckers  circular,  0.63  mm.,  lumen  88  /<; 
"apical  sucker"  0.16  mm.  Segments  all  broader  than  long,  as  follows:  Immediately 
back  of  head,  0.16  mm.  long  by  1.78  mm.  broad  by  0.59  mm.  thick;  anterior  seg- 
ments, 1  by  5  ]iy  0.75;  2  by  7  by  1.06;  in  middle  of  worm,  3  by  9  by  1.20;  terminal 
segments,  7  by  12  to  15  by  1.35.  Segments,  about  150th  segment  from  head  and  2  mm. 
long,  are  mature;  segments  7  mm.  long  are  gravid.  Cortical  layers  to  middle  layer 
in  the  proportion  of  11: 8: 11.  Ventral  canals  0.43  to  0.82  mm.  in  diameter,  their  cen- 
ter bearing  the  relation  of  14:  72: 14  to  the  transverse  diameter  of  the  segment;  trans- 
verse canals  with  diameter  -J  as  great  as  the  dorso-ventral  diameter  of  the  segment. 
Three  longitudinal  nerves,  close  to  and  lateral  of  ventral  canals,  the  center  nerve 
crescentic  on  cross-section,  0.14  mm.  broad,  the  smaller  nerves  70  /<  broad.  Cal- 
careous corpuscles  oval,  concentric,  10.4  by  16.9 /<,  lacking  in  anterior  and  mature 
segments,  but  present  in  gravid  segments,  and  numerous  in  terminal  proglottids. 
Genital  pores  irregularly  alternate  in  equator  of  segment;  genital  sinus  funnel  shaped. 
Male  organs:  Testicles  numerous,  scattered  throughout  middle  layer,  88  to  114  ju,  or 
70  to  53  1^;  vas  deferens  very  convoluted,  extending  ?ths  across  the  segment;  thickly 
setose  cirrus  52  n  broad,  makes  a  loop  in  the  cirrus  pouch;  cirrus  pouch  pyriform, 
with  thick  wall.  Female  organs:  Ovary  composed  of  two  fan-shaped  wings,  composed 
of  club-shaped  tubes  centering  toward  the  shell-gland,  occupies  the  2nd  and  3rd  trans- 
verse fourths  of  the  segment,  and  leaves  but  a  narrow  proximal  and  distal  margin  of 
the  segment  free;  vitellogene  gland  distal,  1.70  mm.  broad  by  79  /<  long;  shell-gland 
median,  gkjbular,  0.21  lo  0.23  mm.;  vagina  setose,  35 /<  broad,  runs  almost  straight 
from  vulva  to  the  shell-gland,  near  which  it  widens  into  a  0.17  by  0.07  mm.  recepta- 
culuin  seminis;  on  each  side  of  median  uterine  stem,  15  io  24  lateral  unbranched 
pouches,  which  are  longer  than  me<lian  stem  and  spread  o>it  like  a  fan.  Embryo- 
phore  31  to  39  by  33.8  yu,  with  tiiick  radially-striated  shell;  IkkiUs  of  oiu'hosphere, 
7.8  jJ.  long. 

Cysticeivus:  rnknown. 

Habitat. —AiUiit  in  intestine  of  man.  Suspicion  lias  fallen  oirthe  zebu  as  possibly 
being  the  intermediate  host. 

<  JKocKAriiic  Di.'^TiiiBUTiON. — Kiiowu  oulv  for  Langcnbuig,  <  iennan  KastAfrica, 

MkDICAL  .SKINIFICANCE.  —  UllkllOWIl. 
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Figs.  39  to  42.— Four  portion.s  of  stroliibi  of  T:inin  africana.     (After  Linstow, 
lyOO,  4.S7,  tigs.  1-4.) 


[.^ii;,  4;5. — Ai>rx  vimv  of  liead  of  same.     Greatly 
enlarged.     (.Vfter  Linstow,  1900,  4^7,  fig.  5.) 


Fig.  44. — Lumen  of  sucker.  Greatly 
enlarged.  (After  Linstow,  1900,  487, 
fig.  0.) 


14(i:!L'~Nf).  L'5— 0(j 3 
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Fig.  15.— Diagram  uf  frontal  .section  of  luaturo  segment  of  same,  to  show  the  anatomy:  cir.  ;>.,  cirrus 
pouch;  kit.  n.,  lateral  nerve;  ov.,  ovary;  r.  s.,  reccptaculum  scminis;  s.  f/.,  shell  gland;  t.,  testicles; 
va.,  vagina;  ventr.  c,  ventral  canal:  v.  d.,  vas  deferens;  v.  {/.,  vitclhjgene  gland.  Enlarged.  (After 
Linstow,  1900,  -188,  fig.  7.) 


v^l  ^"^ 
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Fig.  46.— Transverse  section  of  marginal  portion  of  .segment;  same  l-'ttering 
as  in  fig.  45.     (.\fter  Linstow,  1900,  488,  fig.  8.) 


Fig.  47. — Transverse  section  of  marginal  portion  of  fcgnient  at  another 
point;  same  lettering  as  in  fig.  if).    (After  Linstow,  1900,  4.N8,  fig.  9.) 
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Km.  4,s.— Frontal  suclion  of  a  gravid  sogmeiit:  Utt.  n.,  latenil  iitTVf:  ut.,  uterus:  vtntr.  c,  ventru! 

canal.     (After  Linstow,  1900,  489,  fig.  l'>.) 
Fig.  49.— Vagina,  close  to  genital  sinus,  ami  sliowing  the  setae.     (After  Lin.stow,  1900,  489,  fig.  11.) 
Fi<;.  .50.— Cirrus  pouch,  cirrus,  and  portion  of  the  vas  deferens,     (.\fter  Linsto\v,1900, 489, fig.  12.) 
Fk;.  51.— Egg  of  Txnia  africana.    Greatly  enlarged.    (After  Linstow,  1900,  489,  fig.  13.) 
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TAENIA   HOMINIS"   Linstow,  1902. 
[Figs.  52  to  5:1] 

Specific  niAONOSis. — Tsenia  {TirniiuhyncJtuH)  (p.  2<)j :  Strobila  70  mm.  long;  hack 
of  scolex  it  i.s  1.11  mm.  broad,  posteriorly  1.97  mm.  Scolex  2.01  mm.  broad  by 
l..'U  mm.  long.  Rostellum  imaiined,  rudimentary,  240 /<  broa^,  75//  long.  Suckern 
with  Imnena  (0.60  mm.  deej))  running  postero-anteriorly,  >;o  that  they  are  circular 
on  cross  section.  Genital  organs  not  developed  in  specimen  examined.  Ba«*k  of 
suckers  a  circular  ridge.  Pos.sibly  strobila  grows  as  large  as  T.  scojinald.  Dorsal  and 
ventral  cortical  layer  a.s  broad  as  inner  layer.  Calcareous  corpuscles  very  numerous, 
arranged  in  concentric  layers.  No  black  pigment  present  in  tyi)e  specimen.  Ventral 
canals  16 /<  lateral  of  dorsal  canals;  the  ventral  canals  run  in  the  2d  and  5th  sixths  of 
lateral  diameter,  and  are  connected  with  transverse  canals  at  distal  border  of  each 
segment;  dorsal  canals  surrounded  by  radially  running  nmscles.  Longitudinal  nerve 
closely  lateral  of  ventral  canals. 

Cysticercus:  Unknown. 

H.vBiTAt. — Adult  in  intestine  of  man. 

Geogr.^phic  distribution. — Known  only  for  .\schabad,  .\siatic  Russia. 

Medical  significance. — Unknown. 
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Fig.  52. — Heafl  of   Tirnia  hftminU;  note  the  circular  ridK»"  liiick  of  tlic  Mickcrs.     Greatly  enlarged. 

(After  Linstow,  1902,  770,  fig.  3.) 
Fig.  53. — Transverse  section  of  same,  tlirouKh  the  suckers.     (.■Vfter  Linstow,  VMXl,  "(J,  (ig.  4.) 

Subgenus  T^^NIA.'' 

SuBGENEKic  Di.vcixosis. — Tioiia  (p.  24):    Rostellum   distinct,   and   armed  with  a 
double  crown  of  hooks  of  two  sizes;  segments  usually  numerous,  may  be  over  500 


"Synonym. — Tamia  hominis  Linstow,  1902  (not  T.  armaln  hommls  Brera,  1808aj 
not  Ttvnia  lata  hominis  E\och,  1782a;  not  Ttniin  aJhopunctata  Imtninis  Diesing,  1850a; 
not  Tumia  mt'diocatiellata  hominis  Kuechenmeister,  lS52f). 

''Syxoxyms. — TTrn/a  Linmcus,  1758a;  T('«/a Scopoli,  1777;  Hi/dfilitjena GiL'ze,  1782a; 
Mef/oce] )] I al OS  Givzv,  1782a;  1 1'sevfJocrhinorhtinrhus  Cifcza,  1782a;  J^/mirt  Werner,  1786, 
and  P.rera,  ISOOa;  Veaimria  Mueller,  1787,  and  Schrank,  1788;  Ihidahiln  Abildgaard, 
179()a;  ? //.r/v/m  (imelin,  1790a;  /^/'/rj/Zs  IJlumenbach,  1797;  Q/-'>''''-''r^'<-'( />edcr,  18(X)a; 
Alyxrlmiiilhns  Zeder,  1800a;  ILih/sis  Zeder,  180.3a;  Cistirercm  Rn<loIphi,  1805;  J'hys- 
rhiowiiia  Brera,  1809a;  Finna  Brera,  1809a;  (lirziann  Rudfilplii,  ISlOa;  Iliidntigera 
Lamarck,  1816;  Fischiosomd  delle  Chiaje,  1825a  for  Phi/srliioxohKi;  Tmchelocampylus 
Frcdault,  1847b;  Arhynchotseniti  Diesing,  1850a;  Ifalisis  Goldberg,  1855a;  Acanthotrias 
Weiiiland,  1858;  Cystohrnia  Leuckart,  186.3;  Neotrnia  Sodero,  1886;  Neotamia  Braun, 
1894a;   CyKliccrkus  and  f'ysdzerkux  of  several  authors 
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present;  vitellogene  jjlainl  triaii'_'ular.  mic  siilc  jjarallfl  ti)  jiostcrior  iiiarLnn  of  Ww. 
segment.  Larva  a  cvstircnus  which  li\cs  in  iiianiiiials;  aduhs  in  int(_'8tiiu'  of  meat- 
eating  mammal?'. 

Type  SPECIES. — Tutiia  sn/iimi  I,inn:riis,  1758. 


The  Pork   Tapeworm— TAENIA  SOLIUM"   Linnaeus,    1758. 
[Figs.  54  to  61.] 

Specific  diagnosis.  —  Tmnid  (Trenia)  (p.  36):  Strobila  attains  2  to  3.5  iiu-ters  or  more 
in  length,  greatest  breadth  7  to  8  mm.;  oom])ose<l  of  al)ont  800  to  900  segments. 
Head  globnlar,  0.6  to  1  mm.  in 
diameter;  rostellum  short  but 
prominent;  hooks  22  to  32  in 
nnmber,  alternating  large  (160 
to  180  //)  and  small  (110  to 
140  11) ;  suckers  0.4  to  0.5  mm. 
in  diameter.  Unsegmented 
neck  present.  Genital  jiores 
irregularly  alternating,  slightly 
back  of  equator  of  segment. 
Sexually  mature  proglottiils 
measure  2.5  to  3  mm.  long  by 
4.5  to  5  mm.  broad;  vagina  with 
setic;  part  of  smaller  ovarian 
lobe  (on  pore  side  of  segment) 
cut  off  by  vagina,  lobes  trans- 
versely oval;  testicles  0.12  to 
0.15  mm.;  seminal  vesicle  ab- 
sent; length  of  cirrus  ])OUci:? 
Gravid  (end)  proglottids  attain 
10  to  12  mm.  long  by  5  mm. 
wide;  uterus  with  7  to  14  thick, 
lateral,  dichotomous  branches 
each  side.  Calcareous  corpus- 
cles sparse,  attain  0.012  mm. 
Eggs  oval  or  almost  round,  shell 
thin  and  uAially  destroyed; 
embryophore  thick,  yellowish 
to  dark  brown,  31  to  36  /.i. 

Cystic  Aus:      C     cellnlosa',^' 
ellipsoid,  6  t(j  10  mm.  long  by  5  to  10  mm.  broad,  with  a  white  spot  corresponding 
to  the  invaginated  head;  head  as  in  adult;  the  bladder  contains  but  little  fluid. 

Habitat. — Adult  in  small  intestine  of  man;  experiments  to  bring  about  intestinal 
infections  in  swine,  dogs,. guinea  pigs,  rabbits,  and  apes  {Macaais  cynomolr/va)  have 
been  negative.  Cysticercal  stage  in  muscles  of  wild  boar  (Sus  scrofn)  and  swine 
(S.  scrofa  domestlca);  occasionally  in  man  {Homo  sapiens)',  also  reported  for  inous- 
tached   monkey  {Cercopithecus   cfpiixs),  -patas  guenon  (C  pa/o.s) ,  barbary  macaque 

«  Synonyms. — Txnia  solium  Linn;eus,  1758a,  s.  str.,  after  elimination  of  T.  myixata 
and  T.  hydatir/ena;  T.  ciicnrhitina  Pallas,  1766,  and  Bloch,  1782a;  T.  cucnrhitina  ju'lhi- 
cida  Gceze,  1782a;  T.  cucurhitiiKt,  phina,  jjdlnrldd  G(Kze,  1782a;  ?  T.  r»/;/(rr/s  Werner, 
1782  (not  Linnaeus,  1758),  renamed  T.  dcntula  Batsch,  1786a  (not  Nicolai,  1830); 
T.  solitaria  Leske,  1784  or  1785  (not  accessible,  see  Seeger,  1852);  T.  pldua  pdlncida 
Goeze,  1782  of  Gmelin,  1790a;  Ti-nin  iinnatamnana  Brera,  1802a;  Jlubjsis  solium  (Lin- 
naeus, 1758)  Zeder,  1803a;   Ticnia  (trmala  hominis  Brera,  1808a;   T.  humana  armata 


Fig.  .54. — An  isolated  Pork-measle  B\n.dder  Worm.  {Ci/xtirf mis 
cellulose),  with  extended  head.  Groatly  enlarged.  (After 
Stiles,  1898a,  90,  fig.  76.) 
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Fig.  55. — Several  portions  of  an  adult  Pnrk-mpaslc  Tapeworm  ( T.vnia 
solium).    Natural  size.    ( After  Stiles,  lS98a,  91,  fig.  77. ) 


Rudolplii,  1810a;  ?  T.  feneslrata  ^eW^'  Cliiaje,  18.'?3a;  T.soUmn  Linnrpup,  1758,  partim, 
Kucchennieister,  1852f;  T.  hamoloculald  KueclienmeisttT,  1855a;  7\  iurhinaia  Ka'herlt', 
18(na;    T.  nirltDiocfphdht  Kcv^berlr,  ISnia;    Tnwi  sollmii   (I.iiniMus,   1758)   Beneden, 
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(Macncus   inunx),   l)ro\vn    In^ir  {Ursine  arcius),  dog  {('(otix  /itniiliitris) ,  cat  {Felin  catua 
ilomeslira),  black  rat  {Mux  rntlits),  i^hfi'p  {Oris  arirx),  and  roc  dcvr  {( '(ijirroliix  raprm). 
(lEocKAPnic  DisTRiBUTiox. — Practicallv  cosinoixilitaM,  followiiiir  tlie  liojr. 

Special  medical  significance. — Thi.s  is  the  most  dangerous  adult 
tapoworm  of  man,  because  of  the  danger  of  auto-reinfection  leading 
to  cvsticercosis  (see  p.  68);  hence  treatment  should  be  instituted  with- 
out unnecessary  dela}'. 

Pkeventiox. — Eat  pork  only  when  it  is  well  cooked  or  well  cured. 
A  person  with  this  tapeworm  should  never  defecate  in  a  place  to  which 
hogs  have  access.     Box  privies  should  never  be  placed  near  pigpens. 

ISBla;  T.  cumrhitina  Ga^ze  oi  Beneden,  iSfila;  T;r)ti'i  [{C'usioUrnid)]  .lol'mm  Linnseus 
..f  Louckart,  1863;  T.  {Ci/sticerntx)  acdvlJiolriaa  (Weinland,  18n8)  Le'uckart,  1863; 
T.  h'neU'iCohhokl,  1874v  (not  Pallas,  1781);  T.  xoUmn  fnwstnila  Colin,  1876a,  and 
Maggiora,  1891;  T.  solium  minor  Guzzardi  Asmundo,  lS85a;  Teuia  iciwUn  (Cobbold, 
1874)  Guzzardi  Asmundo,  1885a;  T.-rmin  sralariforme  Notta,  1885;  T.  solitnn  scalarifwme 
Notta,  1885;   T.  offirimd is  Bos,  1894a;   T.  toictoZ  Pepper,  1894. 

BiBLioGRAPHV. — For  zoological  discussion  see  Leuckart,  1880,  617-713,  figs.  274- 
303;  for  medical  literature  see  Stiles  &  Hassall,  Index-Catalogue  of  Medical  and 
Veterinary  Zoology'. 

''Synonyms. —  IV.sicaria  to/>o/rt  Fabricius,  1783;  i^/»)irt  Werner,  1786;  Fiiina  Inimana 
Fischer  in  Werner  &  Fischer,  178t);  T:i  uia  InjdatifjeiKt  Fischer,  17S,Sb  and  1789a  (not 
Pallas,  1766);  IhnJalis  piriformis  Fischer,  1789a;  Tnnia  cdluJosic  Gmelin,  17fiOa;  T. 
//■/(«'/ (imelin,  1790a;  Vesicaria.  Iii/f/romn  liumana  Schrank,  17i^'3  (not  accessible);  T'. 
J'nna  snilla  Schrank,  1793  (not  accessible);  Tivnia  alhopunctctn  Treutk  r,  1793;  T. 
P'-iriformis  Treutler,  1793;  Hydatis  Jinna  (Gmehn,  1790a)  Blumenbach,  1797  (not 
accessible)  and  1816a;  II.  cellulosiv  (Gmelin,  1790a)  Virey,  1798;  //.  /(?/H/onrt  Blumen- 
bach,-?- (not  accessible);  Tscnia  vniscularis  Jivrdeuf,  1802a;  T.  jnriforinis  Jd'rdens, 
1802a;  T.  Jii/ddt irjena  anomala  Steinhuvh,  1802  (not  accessible);  T.  coUnlosn  Treutler 
(;f  Zeder,  1803a;  O/sticercus  albopKiirtdhis  (Treutler,  1793)  Zeder,  1803a;  C.pi/riformis 
(Treutler,  1793)  Zeder,  1803a;  C.  Jinna  (Gmelin,  1790)  Zeder,  1803a;  Cijsticercus  finnus 
(Gmelin,  1"90)  La?nnec,  1804  and  1812;  C.  dicyyius  La-iuiec,  1804  and  1812;  C.  fisch- 
erianiis  L;ennec,  1804  and  1812;  Cisticrrcus  jliina  (Gmelin,  1790a)  Kudolphi,  1805; 
Cijstlcerms  celhdos:r  (Gmelin,  1790a)  Rudoli)hi,  1808a;  Fischiosomo  jniriforme  (Treutler, 
1793)  Brera,  1809a;  Phijschiosoma  ivjriforme  (Treutler,  1793)  Brera,  1809a;  Fnimt. 
cisiicercns  Zeder  of  Brera,  1809a;  Finna  rnnsrularis  (Jrerdens,  1802)  Brera,  1809a; 
ICysticen^us  canis  Kudolphi,  1810a  and  Kceberle,  1861a;  Taiiia  ceUulosa  (Gmelin,  1790) 
Lsennec,  1812;  C.  cellnlosir  J^aniarck,  1816;  Ilydatif/era  cellidos(cL,2im3irck,^P>Uy,  Tsenia 
hydatifjeua  snilla  Fischer  of  delle  Chiaje,  J825a;  Cysticercns  cellulosa  (Gmelin,  1790) 
Cuvier,  1825a;  i^/;(na  n/.s<)>c/T»«.s  Zeder  of  delle  Chiaje,  1825a;  T'i".s(VY(rta_^/H?a  Schrank 
(not  accessible)  of  delle  Chiaje,  1825a;  I',  hygromrtra  Schrank  (not  accessible),  of 
delle  Chiaje,  1825a;  Ilydaiis  lanceolata  Lam.  (not  accessible)  of  delle  Chiaje,  1825a; 
Ticnia  alhopnnctata  Tschudi,  1837;  ?T.  Iiydatigemi,  MS.  in  Crepliu,  1840a;  Tntchdo- 
campylns  Fredault,  1847b;  T.riiia  athopundata  horninis  Treutler,  of  Diesing,  ISoOa; 
Vesicaria  lubata  snilla  Brera,  of  Diesing,  1850a;  Vermis  vesindaris  Brera,  of  Diesing, 
1850a;'  Cysticercns  cdlulosa  (Gmelin,  1790)  Diesing,  1850a;  fC.  vesiae  Jiominis  Creplin, 
1840,  of  Diesing,  1850a;  Ilydatiyma  cdlnlosa  Gmelin  of  Diesing,  1850a;  Afardhotrias 
Weinland,  18.58;  Cysticercus  acanthotrius  WeinlsLud,  1858;  ?C.  resice  Creplin,  1840,  of 
Moquin-Tandun,  1860;  T:enia  hyd(digcna  creinitn'Werni.'r  oi  Kceher\e,lSQla;  T.  hyda- 
tigeita  K(t*berl(',  lS61a;  Cysticercns  solinm  (Linna-us,  1758)  Ka'berle,  1861a;  C.  tnrhin- 
fl<u.s  Kd'berli',  1861a;  ('.  mdanocejilndns  K(cberle,  1861a;  ('.  vnltilocidaris  Kuechen- 
meister,  -?-;  C.  *■?</.«  Cobbold,  1869;  ('.  )Y(yr»(o.s«.s  Heller,  1874a;  ('.  botryoides  Heller, 
1874a;  AVj/*'nm,  Sodero,  1886;  Xcot:nii<i  Braun,  lS94a;  Cysticerriiscdlnlosi'Wa.rd,  1895; 
Cysllcerhis  cdlnlos;v  (Gmelin,  171K)a)  Schneidemuehl,  1896;  Tamia  hydatigera  Fi^i-her 
of  Stiles,  1898. 
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I'l;;.  'm. — Large  {n)  and  small  (h)  liooksof  the  Pork-measle  Tapeworm  (  Tunin  folium),    x  280.     (After 

Leuekart,  1880, 661,  fig.  Ii93. ) 
Fig.  57. — Mature  sexual  segments  of  I'ork-measle  Tapeworm  {T:ini<i  anliiiiii),  showing  the  divided 

ovary  on  the  pore  side:  c.  j>.,  cirrus  poiieh;  t/.}).,  genital  pore;  «.,  nerve;  or.,  ovary;  <.,  testicles;  t.c, 

transverse  canal;  ut.,  uterus;  va.,  vagina;  r.  c,  ventral  canal;  v.  </.,  vas  deferens;  v.  g.,  vitellogene 

gland.    •;  10.     (After  Leuekart,  1880, 665, fig. 294.) 


FiG.58.— Segment  of  Pork-measle  Tapeworm  (  T:nii<i  suliinn)  in  which  the  uterus  is  nhi.ut  half  devel- 
oped.   X  2.    (After  Leuekart,  1880, 666,  fig.  ^95.) 

Fio.  59.— Gravid  .segment  of  Pork-measle  Tapeworm  (  Tiiiin  soUiiiii),  showing  the  latcriil  hranches  of 
the  uterus,  enlarged.    (After  Stiles,  1898a,  91,  lig.  81.) 
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FiG.GO.— Eggs  of  Pork-measle  Tapeworm  (T:rnin  solium):  a,  with  primitive  vitelline  membrane:  b, 
withont  primitive  vitelline  membrane,  but  with  striated  embryophore.  x  -150.  (After  Lenekart,  1S80, 
G67,  tig.297.) 

Fk;.  61.  — Half  of  hog,  showing  the  portions  most  likely  to  become  infested  with  Pork-measles.  (After 
Ostertag,  1895, 387,  fig.  79. ) 

The  Pisiform  Tapeworm— TAENIA  PISIFORMIS"  (Bloch,  1780)  Gmelin,  1790. 

[Figs.  62  to  65.] 


Specific  DIAGNOSIS. — Txma  {Txnut)  (p.  36):  Strobila  attains  0.5  to  2.0  meters  in 
length.  Head,  1.5  to  2  mm.  in  diameter;  rostellum  powerful,  armed  with  a  doi;l)le 
row  of  34  to  48  hooks,  alternating  large  (225  to  294/<)  and  small  (132  to  177/0; 
ventral  root  of  small  hooks  bifid.  Neck,  1  to  2  mm.  long,  slightly  narrower  than 
head.  Genital  pores  irregularly  alternate,  very  prominent,  giving  the  porose  border 
of  the  segment  a  convexity.  Segments  at  first  narrow  and  much  shorter  than  broad, 
becoming  S(iuare  about  25  cm.  from  the  head;  the  straight  i)osterior  lK)rder  is  broader 
than  the  anterior,  and  thus  gives  the  margin  of  the  worm  a  serrate  appearance; 

"Synonyms. — ?T.rnia  caninn  soli  inn  Werner,  1782;  IT.ciicnrhUind  y  [w»/.s']  Batsch, 
1786a;  fT.  cucurbithia  Gmelin,  1790a;  f7\  scrnita  cunis  domexfiri  et  vvljyix  Kudolphi, 
17fl3a;  Tenia  nerratu  Gceze  of  Benedcn,  1S(ila;  Tiniia  xcrral'i  of  most  authors  since 
Kuechenmeister. 
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ovaries  2,  in  diptal  half  of  segment.  <  iravid  segments,  30  to  40  in  nnmlier,  and  rep- 
resenting al)Out  two-fifths  of  the  lengtii  of  the  worm,  4  to  6  mm.  broad  by  10  to  17 
mm.  long;  uterus  with  8  to  10  irregularly  branched  lateral  ponehes.  Embryophores 
ovoid,  3(5  to  40  bv  31  to  36«. 


Fig.  62.— .'itrol^ila  of  T-.cniapUiJormis.    Xiitural  size,     (.\fter  Railliet,  1893a.  222,  fig.  121.) 
Fig.  G3. — Head  <£   Tuniti  jtisi/onnis,  .«liowiii^c  hook.*;,  suckers,  and  anterior  segTnent.«.     x  40.    (After 
Stevenson,  1904,  pi.  6,  %.  47.) 

Cysticercus:  <^'.  ]}isifnrmis«  first  developes  to  about  1  cm.  or  more  in  length  in  the 
liver  of  rabbits,  etc.,  then  wanders  to  the  abdominal  cavity,  where  it  becomes  encysted 
and  increases  in  size,  becoming  pisiform  to  elongate. 

^'Synonyms. —  Vermis  vesicularis  pisifomiis  Bloch,  1780a;  ITijdatigma  j^mformis 
(Pdoch,  1780)  Greze,  1782a;  H.  utrindenta  Gceze,  1782a;  //.  cordata  Batsch,  1786a; 
//.  ittriridarix  Batsch,  1786a;  Vesicdrts  pisi/ormis  (Bloch,  1780a)  Schrank.  1788;  T'. 
ulrlcnlenla  (Gceze,  1782a)  Schrank,  1788;  Tinila  ])ii<iformis  (Bloch,  1780a)  Gmelin, 
1790a;  T.  nlricnlnris  (Batsch,  178(Ju)  Gmelin,  1790a;  T.  cordata  (Batsch,  1786a) 
Gmelin,  1790a;  f  T.  putorii  Gmelin,  1790a;  Ilijdaiiild  ]>i.^if()riiil.'<  (ISloch,  1782a)  Froe- 
lich,  180.'!a;  Cii!<llcernin  pkiformis  (Bloch,  1780a)  Zeder,  1803a;  f  C  px/or a' (Gmelin, 
1790a)  Zeder,  180.3a;  C.  ?t^w-)//^Ti/(/.s' (Gteze,  1782a)  La'unec,  1804;  ('.  lineatus pisifomiis 
(Bloch,  1780a)  Licimec,  1812;  Jfydatis  j>isifonnis  (Bloch,  1780a)  Lamarck,  1816; 
MonoskniKi  Icporis  Kvdni,  1830;  ?  C'l/sliccrcvs  cordafns  Tscluidi,  1837;  C.  elumjatus 
Lenckart,  1842;  MdiioKUminm  h'jifiris  (Kuhn,  1830)  Dicsing,  18r)0a;  1 1  ijdatigena  hepatis 
7?!'/r/?*/' Diesing,  ]8.'i0.i;  Ci/stia'rriis  .^rrnilus  {pisi/orniis)  Kceberle,  1861a;  (?.  pysiformis 
Diesing  of  Beneden,  1861a. 
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Hahitat. — Adult  in  intestine  of  dogs  {('diii.'^ /(iiiiili'irin)  and  otlier  canines,  f'l/sli- 
cercus  in  peritoneal  cavity  of  ralibits  {Lrpiiy  nuiirnhis),  liares  {  L.  iiinidK.'^,  L.  niria- 
hilis) ,  mice  {Mns  ninsrulus),  etc. 

GEOiJKAPnic  Di.><TRiBUTi()N. — Yerv  extensive,  probal)!}-  more  or   less  cosmopolitan. 

Medical  significance. — Vital  (1S74)  reports  this  tapeworm  for 
mail  in  one  case  in  Algiers,  but  legitimate  donhts  arise  regarding  the 
correctness  of  his  zooloo-jcal  determination. 


U5 

Fii;.  (U.— Apex  view  of  same,     x  2.S.     (.\fter  Stcven.son,  1904,  jil.  C>,  ih^.  -I'.t.) 

Fl<i.  6').— Portion  of  mesenten- of  rabbit  infected  with  CyMci'rcii.s  jjisifonnis.    Natural  .size.     (After 
Railliet,  ISOSa,  216,  fig.  114.) 

The   Thick  Necked   Cat-Tapeworm— TAENIA  TENIiEFORMIS  "    (Bloch,  1780) 

Stiles  &  Stevenson,  1905. 

[Figs.  (M'l  to  ()7.] 

Specific  niAoxosis. — Strol)ila  attains  15  to  GO  cm.  in  length.  Head  thick,  cylin- 
drical anteriorly,  1.7  mm.  broad;  rostellum  short,  armed  with  a  double  row  of  2(5  to 
52  hooks;  alternating  large  (880  to  420  /i )  and  small  (250  to  270  // ) ;  suckers  very  promi- 
nent. Neck  not  distinct,  as  broad  or  broader  than  head.  Anterior  segments  very 
short,  the  following  cuniform,  the  terminal  S  to  10  mm.  long  by  5  to  H  mm.  broad. 
Embryoi)hore  glol Hilar,  31  to  ?>7  /i. 

Cysticercus:  C.  fa.'^rioIaHs,''  elongate,  .'5  to  20  mm.  long,  with  small  terminal  caudal 
vesicle. 

"Synonyms. — Tamia  collo  brevissimo  Bloch,  1782a;  T.  .nerraia  Gieze,  1782a;  ?T.  glohu- 
lata  G(eze,  1782a;  IT.  moniliformis  Batsch,  1786a,  not  Pallas,  1781;  T.  scrraid  felis 
Gmelin,  1790a;  T.  felis  Gmelin  of  Carlisle,  1794'd; .  Ah/sclminthns  serratits  (Goeze, 
1782a)  Zeder,  1800a;  Ualijsis  serrata  (Goeze,  1782a)  Zeder,  180.8a;  Tiniia,  cmssicollis 
Rudolphi,  1810a;  T.  sermta  a,  call  domest.  b,  si/lrestr.  Schrank  of  Rudolphi,  1810a; 
Hall/si  serrata  (Goeze,  1782a)  Rudoli)hi,  ISlOa;  Halisis  serratn  (Zeder)  of  Goldberg, 
1855a;   T;rnia  crassicolis  Kceberle,  1861a. 

''Synonyms.— Ffrnns  vesicularis  maris  Hartmaim,  l()95b;  Fasciola,  iiinrls  lupaticw 
RiX'derer,  1762;  Twnia  hydatigena  Pallas,  1766,  in  part;  T.  hi/daligena  vniriid  hep(dis 
Pallas,  1766;  Vermis  vesicularis  tenixformis  Blo(;h,  1760a;  Fasciola  sp.  Merrem,  1781; 
F  saccata  Merrem  of  G(eze,  1782a;  Megocephalos  Gceze,  1782a,  type;  ?  Pscudoechino- 
rliiivrhas  sp.  Ga-ze,  1782a;  T;ruia  {Ui/datigena)  vesicularis  fasciolata  G(eze,  1782a;  T. 
hydaligenaWQrm^v,  1782;  T.  resindaris  l;rni:e  fortnis  Bloch  of  Werner,  1782;  Veniiis 
vesicularis  tsniinformis  Bloch  of  Batscih,  1786a;  Hydatigena  tamixformis  Batsch,  1786a; 
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Habitat. — Adult  in  piiiall  intoptine  of  various  felines,  as  the  wil<l  eat  (  FfUs  ralux), 
(lome.«ticatt'd  eat  (F.  mtiis  dotnrsticd),  puma  {F.  conrolor),  etc. 

Larva  in  liver  of  brown  rat  [Muk  decumamiK),  black  rat  {M.  niltn.'^),  li(>u.«e  mouse 
{^f.  muscahi!^),  water  vole  {Arnrahi  amphibinft),  field  vole  (,4.  ftrvdliit),  lonjr-eared  bat 
{Plecotns  auritns). 

Geographic  distribitiox. — Europe,  A.'^ia,  North  America;  probal)ly  more  or  les.s 
cosmopolitan,  following  the  rats. 

Medical  significance. — Krabbe  has  suggested  that  this  tapeworm 
may  possibl}^  occur  as  an  occasional  parasite  in  man,  since  chopped 
raw  mice  are  eaten  in  Jutland  as  a  folk  remedy-  for  n^tention  of  urine. 
I  know  of  no  case  actually  reported  for  man. 


66  67 

Fig.  60.— Head  of  T:t-7ita  tmhtjormi.^.     x  15.     (After  Nemiuinii,  i.i  Uailliet,  1893a,  2.^,  fig.  112.) 
Fk;.  07.— I.:irval  stage  of  T.rma  teiihrjurmis.     Natural  size.     (After  Leiickart,  1.880, -450,  fig.  202. ) 

Subgenus  uncertain. 
Ward's  Nebraskan  Tapeworm— T.ffiNIA  CONFUSA"  Ward,  1896. 

[Fi^s.  68  to  73.] 

Si'KciFic  DIAGNOSIS. — Tn'tila  (subgeuus  uncertain)  (p.  24):  Strol)ila  attains  5  to  8 
u\]\].  ill  length,  greatest  breadth  8  to  10  mm.;  eomjtosed  of  about  750  to  800  seg- 
ments.    Head  unknown.     Neck  segmented.     Genital  i)ore  back  of  middle  of  lateral 

f  Echinorhynchus  ?/n(r?sSchrank,  1788;  VeM.cariatn'niwfoiinis  (Batsch,  1786a)  Schrank, 
1788;  ?  Haruca  muris  (Schrank,  1788)  Gmelin,  1790a;  Twnia  murina  Gmelin,  1790a, 
not  Dujardin,  1845a;  T.  In/ihdigena  Gmelin,  1790a;  T.  vespertilionis  Gmelin,  1790a; 
Vesicuria  muris  Schrank,  179.3;  Hijdafula  macrocephala  hepatis  mnsciil I  Whorg,  1795; 
f  Echinorhi/nchns  //.vrMca  Lamarck,  1801;  ?E.  /i.-crurve  Bosc,  1802;  Ci/stirerciiii  tirnUi- 
fonnin  (Batsch,  178()a)  Zeder,  ISOoa;  C.  ftsrlohiris  Riidolphi,  1808a;  I lyihttia  murina 
Bosc  of  Lsennec,  1812;  //.  lii/ddtif/riid  Bosc  of  L;ennec,  1812;  Tun  la  rfsirtdm-is  fasci- 
o/a<a  Goeze  of  Lamarck,  1816;  JTiidnliriinifaKciolarix  (Rtidolphi,  1808a)  Lamarck,  1816; 
Ilydatifjcna  fdHciolaris  (Ivuil<)l]>lii,  ISOSa)  Dieting,  1850a;  Ifydidii/eyia  Jiepntis  murini 
(i(eze  of  T'iesing,  bSoOa;   ('i/xlicrrriiK  irnsxirolis  (fiKriolarix)  Kieberle,  1861a. 

"BiBLioGKAi'iiv.  — For  zoological  diseussinn  see  Giiyer,  ISitSa,  469-492,  figs.  1-11. 
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margin;  genital  cloaca  0.05  toO.d.s  nun.  ilcc]).  St-xnally  mature  segments  measure 
4  to  4.5  mm.  long,  3  to  4.5  nun.  l)roa<l;  set;i'  in  vagina  (lonl)tful;  ovary  divided  into 
two  kidnev-sliaped  lol)es  which   lie  distally  of  a  transverse  plane  passing  through 
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Fig.  68— Portions  of  strobila  of  r:rnia  cmi/umi:  a,  anterior  en<l,  a  short  distiuuu  baclc  oi  Iu-kI;  r, 

mature  segments;  /,  terminal  gravid  .segments.    Natural  size.     (After  Guyer,  lK9Sa,  fig.  1.) 
Fig.  69.— Mature  segment  showing  anatomy:  lat.n.,  lateral  nerve;  or.,  ovary;  f/.  p.,  genital  pore:  ;•.  .>-•.; 

receptaculum  seminis;  s.g.,  shell  gland;  L,  testicles:  trunsv.  e.,  tran.sverse canal; «(.,  utenw;  m., vagina, 

v.d.,  vas  deferens;  ventr.  c,  ventral  canal;  v.  g.,  vitellogene  gland,     x  20.     (After  Guyer,  1898a. 

fig.  3.) 
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genital  jtore;  testicles  0.089  to  O.diKiiiim.;  .^t-minal  vesiele  inc.-^eiit;  length  of  cirrus 
pouch,  0.31  mm.  Gravid  ( terminal  j  segments  attain  27  to  35  mm.  long  by  3.5  to  5 
mm.  broad  Length  of  segments  e.vceeds  breadth  in  nearly  entire  worm.  Uteru.s 
with  14  to  IS  thick,  short,  dichotoinous  branches  each  side  of  median  stem.  Cal(;a- 
reous  corpuscles  sparse,  attain  11//.     Eggs  oval,  39  by  30«. 

Cysticercus:  Unkn(j\vn.  ^ 

H.\i?iT,\T. — Adult  in  intestine  of  man. 

Geogk.\i'hic  I)Istrii?l-tiox. — Thus  far  known  only  for  Nebraska. 

]Medical  SKiMKicANt'E.-  rnkiiown. 
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Fic.  70.— Transverse  section  of  same:  dr.,  cirrus;  cir.  p.,  cirrus  pouch;  cu.,  cuticle;  long,  m.,  longi- 
tudinal muscles;  i)-i).,  p;)re  plug;  sar/.  in.,  sagittal  muscles;  t.  m.,  transverse  muscles;  r.  s.,  vesi- 
cula  seminalis;  other  letters  same  as  in  fig.  69.     x  40.     (After  Guyer,  1898a,  fig.  4.) 
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Fig.  71. — Transverse  section  of  jiore  region  of  same:  v.s.,  vesicula  seminalis;  t>tlier  letters  same  as 
in  figs.  C'J  and  70.     x  160.    (After  Guyer,  1898a,  lig.  7.) 
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Fig.  72.— Graviii  segment,  to  show  tlie  uterus.     >  r,.     (.Vfter  Guyer,  189Sa,  fig.  2.) 

Fig.  To. — Onchosphere  surrounded  by  embryophore,  from  uterus,    x  IJ60.    (After  (iuyer,  ISWa,  fig.  11  ) 


Suhfaniily  DI  I'Y  LI  DIlXyK  "  Stiles,  IKlKi. 

Subfamily  I)ia(!Nosis. — Drniidn'  (p.  24):  Buckens  unarni('(l.  llostellnin  armed, 
rarely  absent.  (Jenital  poren  marginal  (lateral),  hiingle  or  dduhle  and  ()i)pi)site. 
Genital  organs  of  each  segment  in  single  or  donble  series.  I'tcnis  usn^lly  dividing 
up  into  egg  sacks,  or  entirely  disappearing  so  that  the  eggs  lie  free  in  tlu^  parenchyma. 
Eggs  with  thin  transparent  shells,  with  or  without  appenflages.  I^arval  forms 
(cysticercoides)  in  arthropods  or  mollusks.     Strobila  in  mammals,  birds,  and  re])tiles. 

Type  ciENis. — }>lii;iHdium  Leuckart,  1868. 

Oi  the  gent'ra.  I)l]i;/Hdium,  Cotiujitki,  Oodiorislica,  J'ancrrin,  Mono/n/liiliiuii,  Ilyinnio- 
lepls,  Dill-pin,  (Jlio(tiiof;vma,  Amahntimin,  and  Nrnialoluiiid,  two  groups  {Dipylidium 
ami  Jli/menolepis)  are  represented  among  the  parasites  of  man. 

KEY    TO    fiENERA    OK    1)1 1'VLI  JJIIN.K    KOrNI)    I  .\    MAN. 

(ienital  organs  in  double  series;  numerous  testicles  in  each  segment.  Dijuilidium  (p.  48) 
Genital  organs  in  single  series;  8  testicles  in  each  segment Ifynii'uolepis  (p.  51 ) 

Genus  DIPYLIDIUM''  Leuckart,  1863. 

Generic  diagnosis. — Dipylidiinir:  Eostellum  retractile,  armed  with  several  rings 
of  alternating  rose-thorn  booklets,  which  usually  have  a  discoidal  l)ase.  Suckers 
unarmed.  Genital  pores  double  and  opposite.  (Jenital  organs  in  double  series. 
Testicles  very  numerous,  in  median  field.  Ovary  bilobed.  Vitellogene  glands  distal 
of  ovary.  Uterus  at  first  representing  a  reticulum,  in  the  meshes  of  which  are  situ- 
ated the  testicles;  later  it  breaks  up  into  egg  sacks  inclosing  one  or  several  eggs. 
Eggs  with  double  shell.     Parasitic  in  mammals. 

Type  species. — DipyRdiuni  caninvm  (Linn;eus,  1758). 


«  Synonyms. — Rhyncliotscnia  Diesing,  1850a;  JfaZacoZep/doto  Weinland,  1858a;  Cys- 
/o*"rfea' Leuckart,  186.3;  rV/.s^j(VZe/ Leuckart,  1S86;  CydoidoUcniic 'RaWXwi,  1886;  Microtirnix 
Claus,  1891;  i>//>;/?/V/;>/;(' Railliet,  1896. 

''Synonyms. — Twuin  {DipyHdimn]  Leuckart,  1863;  Aly-febninfJinn  Weinlaud,  1858, 
not  Zeder,  1800;   Cryptocystis  Villot,  1882;  Microtxnia  Sedgwick,  1884. 
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The  Double-Pored  Dog  Tapeworm  — DIPYLIDIUM  CANINUM  "  (  Linnaeus,  1758). 

[iMfjs.  74  to  80.] 

Specific  diagnosis. — DIjiiilklliDn:  Strobila  15  to  35  cm.  long;  head  .small,  globular; 
rostellum  club-shaped,  with  3  to  4  r(j\vs  of  hooks  (about  (50  in  number),  of  rose- 
thorn  form;  the  anterior  hooks  15y«,  the  posterior  6/< ;  suckerSj^elatively  large,  rather 
elliptical.     Segments  SO  to  120  in  number;  gravid  segments  8  to  11  nun.  long,  1.5  to 


Fig.  77. — Head  of  same,  slioulir,'  four  rijw.s  of  roso-thoru  hooks  011  tliu  rostellum  juid  four  unarmed 

.suckers.    Greatly  enlarged.     (After  Stiles,  1E03,  fig^. -1.) 
Fig.  78.— Egg  packet  of  same,  greatlj-  enlarged,     (.\fler  Stiles,  1903,  fig.  5.) 
Fig.  79. — Egg  of  same.     Note  the  si.x  hooks  in  the  embryo.     Greatly  enlarged.     (After  .Stiles,  1903, 

fig.  6. ) 
Fi<;.  .ho. — Cnjptdciitilisttichijilcclis,  the  cystie  (infecting)  stage  of  Diiii/liiliuin  (■iiniiuiiii,  us  fonn<l  in  the 
Il<-a.     (After  Leurkart,  ISSC,  817,  fig.  :-!ls.) 

3  mm.  l)road,  often  reildish  in  color.  ( renital  j)ore:-  at  e<iuator  or  in  jxi.-^terior  half  of 
segment;  uterus  forms  egg  cai)sules,  each  containing 8  tt>  20  eggs;  eggs  globular,  43  to 
50//  ill  diameter;  egg  shi'll  thin;  oncho.sphere  32  to  3(5/'. 

II  AiiiTAT.  —  .\<lults  in  small  intestine  of  dogs  {CaniK  ftu>ii/i<irls)  and  cats  (  Felin  rtilnx); 
occasionally  as  accidental  parasite  in  man.  I^arv;r  in  lice  (  Trichodci-lrs  i-anls)  and  fleas 
{Ctenoa'jilKilim  ranix  ami  I'nli'.r  irrilniis). 

Geographic  distriijution. — Probably  more  or  less  cos!noj)olitan. 


"Syxoxy.ms. — T:rniii  ciiiiiiiit  Liniui'tis,  1758a;  T.  iiioniliforuiis  Pallas,  1781  (not 
Batsch,  178()a);  T.  (■urnineriiin  Blocli,  1782a;  T.  cateiiifunii'iK  (Uvxe,  1782a;  T.  eUi}>tini 
(iicze,  1782a;  T.  I'lli/jtlird  Batsch,  178()a;  T.  inoiiififDrDiiH  Svhrank,  1788;  7".  catenifvnnis 
autina  Linn;eus  of  (imelin,  1700a;  T.  cali'niformis  fiitx  Gmelin,  1700a;  AhiseliiiinlJin.'i 
rll !/ 1 di rn.'i  {B-diHrh,  17S()a)  Zedcr,  1800a;  rfidi/.v.t  elh/plira  (Bat'^ch,  ]7S(Ja)  Zeder,  1803a; 
Tenia  nniiiiii  ( Linnanis,  1758a)  Beiicden,  18r)la:  7'.  rurinncriiKi  (  Hloch,  1 782a)  Beneden, 
1861a;  Tunihi  [{Dipi/lldium)']  runiiiin-ina  Blucli  of  Lcuckait,  18(13;  Cr>i}itocij»tis  tricho- 
ilcrlixWWoi,  ]HH2;  J)lpi/li<liitiii,  r'nitiiiiiii  (T>inn;rus,  175Sa)  Hailliet,  1893a. 

l!iMi,n><;i{APiiY. — See  I)iamare,  ]s<);;b. 
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MKniCAT,  siCMFiCANCE. — Pr()l):il)ly  u  purely  accidental  parasite  for 
mail,  more  likely  to  occur  in  children.  The  worms  have  a  tendency 
to  burrow  into  thi>  intestinal  mucosa,  makin*;-  a  tunnel-like  channel, 
throuiih  which  the  sej»;ments  are  pulled  nuich  like  a  train  ot"  cars  pass- 
ino-  through  a  tunnel. 

Pkkv'ention. — Children  should  not  l»e  allowed  to  play  with  dogs  and 
cats  that  are  infested  with  tieas  and  lice. 

Genus  HYMENOLEPIS"  Weinland,  18S8. 

•  iKNKKic  DiAcxosis. — DipiiJiduuiv  (p.  48) :  Head  generally  small;  rostelluni  retractile 
well  developed  and  armed,  or  rudimentary  and  unarmed;  suckers  usually  unarmed, 
(ienital  pores  single,  marginal,  unilateral.  Testes  few;  usually  three  in  each  seg- 
iiiciit.  rterus  saelike;  often  filling  the  segment;  frequently  with  outpocketings and 
infoiii[)lete  partitions.  Eggs  with  two,  three,  or  four  membranes,  the  inner  of  which 
■lusely  invests  the  embryo  and  may  exhibit  a  small  mammillate  projection  at  each 
pi>le;  the  outer  membrane  is  separated  fr(jm  the  inner  by  a  wide  intervening  space. 
Larva  a  cercocyst  or  staphylocyst. 

Tyi'E  si'ecies. — IIij laeaoli'pis flavopuitrUtdx  AVcdnland,  1858  =  II.  diiniitula  (Rudolphi, 
1819). 

KEY    TO    TJIE    SPECIES    OF    ]I  VMENOLEPIS    REPORTED    FOR    MAN. 

(  F(jr  Species  thus  far  foimd  in  man  in  the  United  States,  follow  roman  type.) 

Strobila  small,  5  to  45  mm.  long  by  0.5  to  0.9  mm.  wide,  filiform;  head  armed 
with  a  crown  of  20  to  30  hooks;  eggs  generally  oval,  with  filaments 
attached  to  the  poles  of  the  inner  membrane;  con\nwn. Hym'  nolephmmai^).  51) 

Strobila  10  to  60  mm.  long  by  2.5  to  4  mm.  wide;  head  unarmed;  eggs  gen- 
erally round,  prominent  intermediate  layer  of  albuminous  substance 
between  outer  and  inner  membranes,  outer  membrane  frequently  with 
radial  striations;  rare  in  man Hymeiiulepis  dbninuta  (p.  54) 

Strobila  huwi'olate,  30  to  130  mm.  long  by  5  to  18  mm.  broad;  head  small,  coin- 
pared  zvith  strobila,  armed  witli  8  to  10  hauls;  eggs  oval,  without  filaments  on, 
the  inner  membrane;  very  rare  in  man Uynienolepis  lanceolata  ([>.  58) 

The    Dwarf  Tapeworm— HYMENOLEPIS    NANA?*    (Siebold,    1852)    Blanchard, 

1891. 

[Figs.  81  to  87.] 
Specific  Di.vGXosis. — Ilymenolepis  (p.  51):  Strobila  5  to  45  mm.  in  length,  0.5  to 
0.9  mm.  in  maximum  breadth,  composed  of  about  100  to  200  segments.  Head  sub- 
dobular,  130  to  480/<  in  diameter;  rostellnm  well  develo))ed,  freely  movable,  armed 
with  a  single  crown  of  20  to  30  hooks,  14  to  18/i  in  length;  suckers  globular,  80  to 
150y«  in  diameter.     Neck  long.     .Interior  segments  very  short;  following  segments 

«SvxoNY.Ms.— ////mcno^'^>/.s  Weinland,  1858;  Diplacantlms  Weinland,  1858  (not 
Agassiz,  1842,  fish);  Lepidotrias  Weinland,  1858;  " IL/mrnolepsis"  of  Osier,  1895, 
and  other  authors  (misprint);  " Diploninthns'^  of  Cohn,  1899  (misprint). 

'' Sv.voxY.Ms. — Ticniamnrina  T)niardm,  1845a  (not  T.  »a(ra/a  Gmelin,  1790a=Q/.?^<- 
cercns  fasriolaris  Rudolphi);  Tiniia  'nana  Siebold,  1852,  not  (van  Beneden,  1858) 
Diesing,  180+a;  T.  nyyptiuca  Bilharz,  1852,  not  Krabbe,  18B9;  T.  nania  Kne(-hen- 
nieister,  1855,  misprint  for  7ja//a;  iJipliicitntlms  nanus  (Siebold,  1852)  Weinland,  1858; 
Txnia  {IlymenolepiK)  nrnw  Siebold  of  Leuckart,  1863;  T.  "jvo/a"  of  Bell,  lS86b  (mis- 
print); ITynunolepisitunn  IMa.ncha.rd,  1891a;  IT.  murhia  Blanchard,  1891a;  "Ilymen- 
olepsls"  nana  of  Osier,  1895,  and  other  authors  (misprint);  Tania  "minima"  of 
Huber,  1896a  (misprint  for  7'.  tmn-imi). 

BiBLioc;K.\pirY. — For  medical  and  /.nological  discussion  of  this  species,  with  compi- 
lation of  106  cases,  see  Ransom,  1904. 


52 


incroasp  in  Icn-rtli  ami  hrcailtli,  Imt  remain  broader  tlian  lonjr,  exeei>t  tliat  tlie  lenjjtli 
of  tlic  hin<lenno;^t  segments  may  occasionally  e<|iial  or  even  .«li<rhtly  excee<l  their 
breadth.  (Jenihil  pores  on  the  left  marjrin,  near  anterior  border  of  each  segment. 
Three  testes  in  each  ."egment;  vas  deferens  enlarged  to  form  a  seminal  vesicle  within 
the  cirrus  pouch,  while  a  .«eminal  reservoir  outside  the  cirrus  i)ouch  is  only  slightly 
developed  or  absent,  (iravid  uterus  occupies  nearly  the  entire  segment;  wall  of 
uterus  with  a  few  inconspicuous  infoldings,  forming  incomplete  partitions  extending 


Fig.  81. — Head  and  strobila  of  dwarf  tapeworm  {Hymenolfjns  7iana).    Enlarged.    (After  Lcnekart, 

1863,  393,  fig.  112.) 
Fifi.  82.— Head  of  dwarf  tapeworm  {II. nana).    Enlarged.     (After  Leuekart,  1863,  394, p.  113.) 
Fig.  83. — Hooks  of   Hynunolcpis  nana:  a,  complete  crown;  6,  isolated  hooks.    Enlarged.     (After 

Krantz,  from  Kuechenmeister  &  Zuern,  1881a,  pi.  5,  fig.  4.) 

into  the  cavity  of  the  uterus.  Eggs  number  80  to  180  in  each  segment;  oval  or 
globular;  two  distinct  membranes;  outer  membrane  30  to  60/<  in  diameter;  inner 
membrane  16  to  34/i  in  diameter,  presenting  at  each  pole  a  more  or  less  conspicuous 
mammillate  projection,  i)rovided  with  filamentous  appendages;  embryonal  hooks  10 
to  ]4/<  long. 

Habitat." — Small  intestine  of  brown  or  2sorway  rat  {Mu.s  decumanm),  black  rat 
{^fn.'>  rattnii),  dwarf  field  mouse  (,1/(/.s  udnutux),  house  mouse  {Mus  musculus),  garden 
dormouse  {Elionnjs  fjucrcinits) ,  and  man  {Homo  s<i])ien!<). 

"There  is  some  slight  doubt  as  yet  as  to  the  absolute  identity  of  the  para»site  in 
man  with  that  of  rodents,  but  from  a  standpoint  of  prevention  they  should  at  present 
be  considered  identical.  The  form  in  the  rat  (tyj)e  host  Mii.i  (l('ciimanu,-<,  in  France) 
may  at  least  be  viewed  as  a  host  subs{iecies  (//.  yiamt  fntlcrnn  Stiles,  1906). 
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•  Development.— The  embryo  is  s\vullo\ve<l,  and  after  hatcliin.i,'  entern  a  villus  of  tlie 
small  iutetstine,  where  it  transforms  into  a  cercocystis,  which  in  turn  falls  into  the 
lumen  of  the  intestine  and  becomes  adult. 

Geographic  distribution.  -Egypt,  England,  Italy,  Sicily,  Russia,  Germany,  Ser- 
via,  France,  Austria,  Denmark,  Siani,  Japan,  Pennsylvania,  District  of  Columbia, 
Maryland,  South  Carolina,  Georgia,  Texas,  Brazil,  and  Argentina. 

Medical  significance. — This  purasite  is  more  or  less  eommon,  par- 
ticularl}'  in  children  in  warmer  climates.     Treatment:  male  fern. 

Prevention. —If  a  patient  har])ors  this  tapeworm  he  should  not  l)e 
allowed  to  sleep  in  the  same  bed  with  another  person.  Personal  clean- 
liness, especially  after  defecation. 


i^^r\cf' "•"^■•■^v,^^-•^*■>^,. 
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I.-|,;.  84.— Proglottids  of  Ilijmcnolepis  nana:  a,  showing  ovary;  /),  containing  eggs  in  course  of  forma- 
tion; f,  gravid  segment.    Enlarged.     (After  Leuckart,  1.SG3,  39(;,  fig.  114.) 

Fic.  85.— Segment  of  Ilyinenolrpis  jinjici  showing  three  testicles,  two  ovaries,  etc.  Enlarged.  (Afti.r 
Leuckart,  188G,  fig.  409a. ) 

Fif}.  86.— Egg  of  ni/mmolepis  nana  as  seen  in  fresh  feces.  Enlarged.  (After  Ransom,  from  Stiles, 
1903,  85,  fig.  85, ) 

Fig.  87.— Longitudinal  section  of  the  intestinal  villus  of  a  rat,  containing  cystic  stage  of  dwarf  tape- 
worm.   Enlarged,     (.\fter  Grassi  &  Rovelli,  lS92a,  pi.  3,  fig. 25.) 
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The    Yellow    Spotted    Tapeworm  —  riYMENOLEPIS    DIMINUTA"     ( Rudolphi, 

1819)   Blanchard,  1891. 

[Figs.  88  to  !).').] 

.Specific  inM:yosii>.—JI>,mrHo/ej,i><  (p.  51):  .Strobila  10  to  60  mm.  in  lenjjth,  2.5  to 
4  mm.  in  maximum  breadth;  (•omi)osed  of  800  to  1,300  segments.  IR^ad  small 
almost  -lobular;  200  to  600//  in  width;  rostt'llum  rudimentarv,  pvriform,  only 
sh-htly  protractile;  hooks  ab-sent;  su(;kers  globular,  near  the  apical  i".ortion  of  the 
head,  80  to  160/<  in  diameter.  Xeck  usually  short.  Segments  throughout  .strol)ila 
broader  than  long.  Genital  pores  on  left  margin,  near  the  jmuttion  of  tlie  anterior 
and  middle  thirds  of  each  segment.  Three  testes  in  eacli  segment;  \as  deferens 
dilates  into  a  prominent  seminal  vesicle  before  entering  the  cirru.s  pouch,  within 
which  also  is  a  vesicle.  Gravid  uterus  occupies  most  of  the  proglottids;  its  eavity  is 
subdivided  into  a  large  number  ..f  incompletely  separated  compartments  filled  with 
eggs.  Eggs  round  or  slightly  oval ;  outer  membrane  54  to  86//  in  diameter,  yelh^wish 
in  color,  may  be  radially  striated;  inner  membrane  24  by  20//  to  40  by  .35//  in  diameter, 
with  mammillate  projection  at  each  i)ole  often  not  apparent;  between  outer  and 
inner  membranes  a  i.rominent  third  layer  of  albuminous  sub.stance,  often  appearing 
as  two  .lehcate  smooth  meml)ranes,  with  intervening  space  filled  by  a  granular 
coagulum;  cmljryonal  hooks  11  to  16//  in  length. 

Habit.^t.— Adults  in  small  intestine  of  brown  or  Norway  rat  (Mus  decumanus), 
black  rat  (J/.  rnUus),  house  mouse  (.If.  musculus),  Egyptian  or  roof  rat  (M.  r<ittuH 
alexandrlnm),  wood  or  field  mouse  {M.  sylvaticufi) ,  mipkhnnys  pi,rrhorJ,!nns  [accr.rd- 
ing  to  Linstow,  1878a,  23],  and  man  {Homo  sapiens). 

Development.— The  larval  stage  (Cercocystls  IL  dhniunU,')  occurs  in  larval  and 
adult  meal,  moths  {Asopiafarhudh);  in  young  and  adult  earwigs  (AnlKohihh  aimuli- 
pes);  and  in  adult  beetles  {Acls  fipinosa  and  Scavrus  strintns). 

GEociR^PHic  msTmBUTiox.— :\Iassachusetts,Pennsvlvania,  Nebraska,  Iowa,  District 
of  Columbia,  Maryland,  Brazil,  Daly,  Germany,  France,  Austria. 

Medical  significance.— A  rare  and  probably  accidental  para.site  of 
man;  easily  expelled. 


« Synonyms.— r^nvVt   dhninitta   Rudolphi,    1819a;    T.  leptocephala   Creplin,    lS25a- 
Hymenolep^.farnpuuclatn    Weinland,  1858;   7/mm  UrymenoIcpis)Javopunctata  Wein- 
land,  18o9;  II.  {Lepklotria.H)  flavopuiidataA\em]and,  1861;  T./«rom«cM/////f  Leuckart 
1863;   T.  "^a?:opMncta "  Cobbold,   1864b  (misprint);   T.  "  flaviopunctnta"  Vo-t    1878 
(misprint);   T.  "flaropH»ld„ta''  Stein,  1882;  T.  rare.vna  E.  Parona,  1884;   T.mimma 
(.rassi,  1886;    T.  '' septnrephaln"  Perroncito  &  Airoldi,  1888  (misprint);   Hymenolepis 
dunnnita  (Rudolphi,  1819)  Blanchard,  1891a;  '' Ilymrnolepsis^^  flaropuncUda  ol  O^ler 
1895,   and   other  authors   (misprint);   T.    '^rarenna"    Huber,    1896a    (misprint   for 
r.  vare.'^iua);  T.  "flarap,rnct<da"  Simon,  1896  (misprint);  T.  '' Irpioee.fahi"  Previtera 
1900;   r.  "  ceplocephala''  Lussana  ct  Romaro  [?  date]  (misprint);   Tenm  flammnuiafa 
(Weinland,  1858)  Packard,  1900. 

BiHLiodKAPiiv.— For  medical  and  zoological  discussion  of  this  species,  with  com- 
pilation of  10  cases,  see  Ransom,  1904. 


Fig.  88.— Strobila  of  HymrnoUph  <Uinii,uUi.     Natural  si/.e.     (After  (irassi,  IWSl,  pi.  11,  lig.  1.) 
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'^d^-  s.^.  ut  y.ef. 
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Pi.  ti  21.)  '       "^     '^""^  '"'^"''"  "^  ''■  "'■""■""'"  ^^°-  *^«  -'•    ^"1-^ed.     (AfteTzsctokL,  1889. 

^:;^::;^;.  18^';^^  t^;=  -  -■  -^^^  ;eix.-:;r^.s;  ^•^Sa.^n- 
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Yir,  93 —Gravid  segment  of  I[.  diminnta.     Enlarged.     (After  Gras.«i,  1SS81,  pi.  11,  fig.  15.) 
Fii;  94  —Eg''  of  //.  iliiiiinula  from  man.    Greatly  enlarged.    (After  Bizzozero,  18S9a,  pi.  4,  fig.  g".) 
Fig!  95!-Encysted  cvstic  stage  of  7/.  <limlnuta:  can>L,  caudal  appendage;  r»/.«f.,  adventition.s  capsule 
inclosing  the  cercocystis.    Enlarged.     (After  Grassi  &  Kuvelli,  l.s92a,  pi.  4,  fig.  1.) 
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The  Lanceolate   Tapeworm— HYMENOLEPIS    LANCEOLATA"    (Bloch,  1782) 

Weinland,  1858. 

[Figs.  96  to  100.] 

Specific  diagn'osis. — TLimerinhjiiK  (p.  51):  Strolnla  lanceolate,  30  to  i;;Oniiii.  long  by 

5  tnlv!  mm.  1)r()a<l.  Heail,  compared  withstrol^ila,  very  small;  rostellum  protractile, 
armed  \vith  single  row  of  8  hooks,  31  to  3ow  long.  Neck 
short,  often  retracted  with  head  into  anterior  portion  of 
strohila.  Segments  much  broader  than  long  throughout  the 
strobila.  (Icnital  pores  on  right-hand  margin  of  segment 
near  anti-rior  border.  Three  testes  in  each  segment;  vas 
deferens  enlarged  to  form  a  seminal  vesicle,  frequently 
S-shaped,  l)efore  entering  cirrus  pouch;  within  latter  a  sec- 
onil  vesicle;  vas  deferens  describes  a  complete  loop  in  cir- 
rus pouch  before  being  transformed  into  the  cirrus;  cirrus 
freely  protrusible,  armed  with  spines.  Female  organs  on 
opposite  side  of  segment  from  genital  pore;  gravid  uterus 
sac-like,  with  out-pocketings,  filling  most  of  the  segment. 
Egg  oval  or  spherical,  with  two  thin  membranes  separated 
l)y  an  intervening  space  containing  a  small  amount  of  albu- 
minous substance;  inner  meni])rane  occasionally  with  i)olar 
jiapilhf;  outer  membrane  50  by  35/<  to  100  by  lOOyK  in 
liianieter:  inner  membrane  30  by  2.5/<  to  40  by  25/<  in  diame- 
ter; em])yronal  hooks  8  to  l"v'  bi  lengtli. 

Habitat. — Adults  in  intestine  of  tamc^  dr.ck  {.\iin»  hosrhas 
ilomet^tica)-.  l;lac.k  duck 
i  Anasolixntrti) ;  tamegoose 
( Atiscr  (inKcr  domesticus) ; 
muscovy  duck  (Cnirinn 
iiiosrjial't);  white-headed 
duck  (F.r'ixiiKiturn  lencon'- 
phnhi);  j)0(;harl  {Aijllnja 
ferhid);  .\frican  teal  (.4'/- 
thi/a  iiyroca);  red-crestt'd 
pochard    {Aijthya   rvfina); 

flamingo  {Phfrnicoptervs  roseiiK).     Zschokke  (1902) 

has   recently  reporteil    one    case    in    man   [Ilomo 

sapiens). 

Develoi'.ment. — Not  experimentally  determined. 

Larval  stage  probably  lives  in  small  fresh-water  Crustacea. 

Gkookaphic  DisTRiBrriox.— Kngland,  Denmark,  France,  <  iermany,  and  Austria. 


Fir,.  9.",.— Iloiiflanil  sirobila 
of  llijmcnokpis  Uuicco- 
lata.  Natural  .size.  (After 
Goeze,  1782a,  pi.  20, fig.  23.) 


Fk;.  97.— llui'.d  with  rLtracteil  ro.st('l- 
lum  and  anterior  portion  of  1£.  lun- 
cailala.  Enlarged.  (After  Kailliet, 
1886,267,  fig.  163a.) 


«Synonym.s. — Tivnm  avserum  Frisch,  1727  [according  to  Kudolphi,  1810a] ;  T.  (tnseris 
Bloch,  1779  [according  to  Rudolj)lii,  1810a];  T.  Janci'olula  Bloch,  1782a  (not  T.  Imiceo- 
lalit  (,'hal>ert;  not  T.  huiceohiUi  Rosseter,  1891);  T.  ariitiKxi,na  Pallas,  1781,  in  part; 
7'.  Idnri'olii  Bat»vh,  1780a;  Jfah/six  Innrrolfitn  (Hloch,  1782)  Zedi-r,  1803a;  Ifi/itiniolcpln 
(Di/rjixis)  limreoldlii  (Bloch,  1782)  Weinland,  18.58;  Dn'jxiDidotniiiii  lancrolald  (Hloch, 
1782)  Railliet,  1892;  Ilijinenolrjiix  {Drepanidotu-iiia)  Innrmlntu  (lUoch,  1782)  Colin, 
1899;    T:v„in-l)rrpani<l(,l:r„i<i  huirrnliila  [VAoch,  1782)   Dadai,  ]9()0a. 

Biiu,io(iKAi'iiv.  —  For  medical  ami  zoological  discu.ssion,  see  Ran.som,  1904. 
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Mkdkwi.  sigxificanck 
{•use  has  Iummi  rtn'ordcd. 


An  arci.lfiitiil   p:ir:isit(,'   in   niun;  only  one 


rec.sem. 


ves.sem.int 


va§. 
V.def.- 


F,..  98.-Tmnsverse  section  of  scgmcu  of  H.  lanccolata:  c.  p..  err,  s  ,.o,u-h  c.can.,  excrc  tor>  cana 
«  „    lateral  longitudinal  nerves;  ov.,  ovary;  rrc.  «m..  receptacnlum  seminis;  <    testis;  nt.,  uterus. 
l„^^n„    ,./,,-    vas  deferens-  v  cf.,  va.s  effcrens;  res.  *rm.  ex..  vesicula  sen.inalis  externa;  vex. 
Z:  :Z^:^u:'tZ^X::r..:  L,  ydU  Kland.     Enlarged.     (After  Woim^nege,.  l..,l>.  51. 

fjg    o  ■) 

Fro  9^ -Egg  of  IT.  lanceolala.     Enlarged.     (After  Railliet,  lK.sr,,  2f.7.  llg.  l.«h. ,  ,  ,_     ^  ^ 

F,?;.  u;o.-S.posed  eystic  stage  ..f  //.  Uu.rroMn.     Enlarged.     (After  Dad.u,  r.KK.u,  ,1.10.  tig.  9.) 
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Subfamily  DAVAIXEINyE  Braiin,  1900. 

Subfamily  diagnosis. — Tpeniidte  (p.  24) :  Rostelluin  and  suckers  armed  with  hooks. 
Genital  pores  irregularly  alternate  or  unilateral,  (jenital  organs  in  single  series. 
Eggs  usually  in  egg-capsules.     Parasites  of  mammals  and  birds. 

Type  genus. — Duvainea  Blanchard,  1891. 

Of  the  genera  Davainea,  EclibiocotyJe,  and  Opliruoroti/b',  only  Davainea  occurs  in 
man. 


Ctr> 


^-#-^-^ 


Fig.  101. — Davainea  progluttina,  type  of  genus,  enlarged  95  times  to  show  the  anatomy:  dr.  p.,  cirrus 
pouch:  oi\,  ovary:  r.  s.,  receptacuhim  seminis;  <.,  testicles;  ra.,  vagina:  r.//.,  vitellogene  gland. 
(After  Blanchard,  1891t,  430,  fig.  4.) 


Fio.  10'2.- A  iiortJDti  uf  the<loulil('  row  of  Imuks  on  the  rosielluin  of  Jiiivaima  salmoni  of  rabbits. 
«;rcatly  eiilurgtci.     (After  Stiles,  1890u,  pi.  23,  lig.  6.) 
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Fig.  103. — View  of  the  hooks  on  a  sucker  of  Daraiiua  xalmoni  of  rabbits.    Greatly  enlarged.     (After 

Stiles,  ISOGn,  pi. 'JS,  fig  8.) 


\ 


Fig.  104.— .V  viTy  young  Davainea  salmvni,  .still  partially  surrounde-l  by  a  cyst,  and  showing  armed 
rostellum  and  suckers;  from  the  cottontail  rabbit.  Greatly  enlarged.  (After  Stiles,  IS'Jtin,  pi.  'Jo, 
fig.  10.) 
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Fig.  105. — S(.-;,'mt'nt  of  Thivalnea  Ictra^jona  of  chickens,  enlarg^crl  t(,  shnv.-  the  reproductive  organs. 
(After  Ransom,  l'J04,  (ju,  (iir.  '.~.) 


Fig.  106.— (Jravid  segment  of  Divahica  salmoni  of  the  cottontail  rahhit,  enhirged  dor.-al  view  showing 
longitudinal  nerves  and  canals,  cirrus  pouch,  vagina,  and  numerous  egg  capsules.  (After  Stiles, 
1896,  pi.  22,.  fig.  4.) 


Genus  DAVAINEA"  Blanchard  &  Railliet,  1C91. 

Generic  I)IA(;nosis. — Duvalnebuv  (p.  60):  Scolex  witli  a  rostelhun  ariued  with 
mimerou;-!  liainiiier-sha])eil  hoi^kk'ts,  arranged  in  two  rows.  Suckers  with  several 
rings  of  small  hooklets.  (ienital  jjores  usually  unilateral,  less  frequently  irregularly 
alternate.  Eggs  in  egg  capsules,  in  nearly  the  entire  middle  licld  of  the  segments. 
Parasitic  in  inarninals  an<l  l)irds.  Larval  form  (a  cysticercoid)  in  mollusks  and 
arthropods. 

Type  spkcies. — Dandned  jjrogloUina  (Davaine,  1869). 

The  two  species  of  this  o-enus  reported  f(jr  iiuiii  (neither  of  them 
known  vet  for  North  America)  raa}^  be  distinouished  })v  the  followinjr 
i<ey: 

TeKlides  M  or  more  in  ewli  sri/rnnil;  .!00  to  400  e;/;/  hnllx  in  rtich  gravid  segment; 

ccdatreoux  corpusden  present J).  inaddguxcarienaiH  (p.  6:i) 

Testicleg  14  lo  J5  on  each  trnnsrerKe  xrction,  arrnngcd  in  single  renlnd  <ind  dorsal 

rows;  GO  to  80  egg  Ixdls  in  each  grorid  segment;  calcareous  corimscles  absent. ..'. 

D.  asiatica  (p.  65) 

"Synonym. — 1  Lign  Weinland,  1x57,  type,  pnnct(Ua;  ??  fhapmania  ^ronticclli,  1S9:?, 
type  T:rnia  nrgrnllna.  in  case!  of  a  division  of  the  genus  Darainea,  the  sjjecies  reported 
for  man  w  ill  n<il  remain  in  /hiniinca  s.  str. 


^8 


The  Madagascar  Tapeworm— DAVAINEA  MADAGASCARIENSIS"  (Davaine, 

1869)   Blanchard,  1891. 


[Figs.  107  ti.  108.] 

Specific  niAciXosis. — Ihivahiea  {\).  (iL'):  Stn)l)ilii  ;i 
1.4  mm.  in  breuiltli,  and  is  compuised  of  500  to  OOi 
are  gravid  and  form  one-half  of  tlio  total  U  ngth 
of  the  worm.  Head  with  4  large,  round  siickera; 
rostellum  retractile,  0.1  mm.  in  diameter,  i)lump, 
with  90  peculiar  hooks  (18  //  long)  at  its  ecpiator; 
the  inner  .surface  of  the  rostellum-poucli  pro- 
vided with  immerous  minute  points,  which  are 
found  also  on  the  inner  surface  of  tlie  suckers. 
Proximal  segments  broader  than  long;  gravid 
segments  become  longer  than  broad  (2  l)y  1.4 
mm.)  and  reseudjle  apple  seeds  in  shai)e;  the 
distal  100  segments  compose  aljout  one-half  of 
the  entire  worm.  Calcareous  corpuscles  present. 
Sexual  development  very  rapid,  so  that  segments 
3  cm.  from  head  are  in  copula,  (ienilal  pores 
unilateral,  near  proximal  corner  of  segment; 
genital  cloaca  deep.-  Male  organs:  Cirrus  i)OUch 
bottle-shaped;  ductus  ejaculatorius  very  long 
and  sinuous,  provided  with  prostatic  gland-cells; 
testicles  numerous,  50  or  more.  Female  organs: 
Receptaculum  seminis  unusually  long  and  broad, 
extending  to  median  line  of  segment  ahd  com- 
municating with  oviduct;  shell-glan<l  included 
in  the  vitelloduct;  uterus  comjtosed  of  a  num- 
])er  of  tubes  which  roll  up  each  side  in  a  nearly 
globular  ball;  when  uterus  is  filled  with  eggs, 
the  windings  of  the  uterus  unroll,  extend 
throughout  the  segment,  and  lose  their  walls, 
so  that  the  eggs  now  lie  free  in  the  paren- 
chyma; the  eggs  then  become  surrounded,  singly 
or  2  or  3  together,  by  parenchymatic  cells, 
forming  egg-balls,  of  which  300  to  400  are  j)resent. 
Onchosphere  (8  //  to  15  jii)  is  surrounded  by 
2  clear  shells,  the  outer  ])earing  2  mammillate 
projections. 

Larval  stage  unknown;  probably  in  some 
invertebrate.  Blanchard  suggests  that  cock- 
roaches {Blalta  oriental^)  may  possibly  be  the 
intermediate  host. 

Hahitat. — .\dult  in  intestine  <>f  man,  ciiielly 
children. 

Geographic  distribctiox.  — Tr(>])ical  regions 
of  Old  and  New  World,  possibly  more  common 


ttains  25  t<>  :!0  i-ni.  in   ieiiglli  by 
)  segments,  of  wliicli  \\u-  ia«t  H)() 


IG.  107.— IKiul  ami  iUitcrior  purliDU  of 
Ikivainta  mmhujiixcaricnsis;  the  liooks 
have  fallen  from  the  specimen,  x  27. 
(After  Blancharfl,  1899d,  '202,  fig.  1.) 


«Synoxyms. — Timia    mntlagafirarieii^i!^   Davaine,   ISTOe;    T.   (Jcmentrien.-<ix  Daniels, 
1895d. 
Bibliography.— For  list  of  cases  see  IMaiicliard  ,is!»'.td. 
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than  assumed  at  present.  TIiuh  farix'iiorted  in  9  or  10  cases,  from  Mayotte  (Comoro 
Islands,  by  (irenet),  Port  I.onis  (Mauritius  Island,  by  Chavereau),  Nossi-be  Island 
(Davaine  Collection,  reported  by  lllanchard),  and  ( icorgetown  ( Kritish  Guiana,  by 
Daniels). 

Medical  significance — Unknown. 
Prevention. — Unknown. 


e3  &m0im^ 


Pio.  10«.— fJrnvid  st'gnu'nt  of  T:niia  di mrrnriensis  equals  Jhiraimn  matlat/ascaricnsm,  showing  tlie 
egg  balls.    Enlarged.     (After  Daniels.  1895d.) 


r>5 


Medical  significanck. — Unknown, 
Prevention. — Unknown. 


The  Asiatic  Tapeworm— DAVAINEA  ASIATICA  "  (  Linstow,  igoi ). 
[Figs.  109  to  U.S.]  ' 


Specific  diagnosis. — Darainea  (]>.  62):  Length  29. S 
cm.,  maximum  breadth  1.276  mm.,  composed  of  about 
750  .segments.  Head  unknown.  Segments  all  broadef 
than  long,  varying  in  size  from  the  anterior  to  the  ter- 
minal as  follows:  0.16  mm.;  0.67  by  O.o2  mm.;  1.056  by 
0.352  mm.;  1.276  by  0.88  mm.;  1.78  by  0.99  nun.;  thick- 
ness, 0.238  in  middle  segments  to  0.484  nnu.  in  terminal 
segments;  the  distal  margin  of  each  segment  extends 
over  the  proximal  margin  of  the  next  follow'ing  seg- 
ment. Cortical  layer  ^  of  dorso-ventral  diameter  of  seg- 
ment. Ventral  canals  very  large,  f  of  dorso-ventral  and 
I  to  1^  of  lateral  diameter  of  segment,  connected  distal) y 
in  each  segment  by  transverse  canal  SS  /.i  in  diameter; 
dorsal  canals  much  smaller,  j\  of  dorso-ventral  and  ^V 
of  transverse  diameter  of  segment,  situated  dorso-me- 
dian  of  ventral  canals.  Lateral  nerve  about  half-way 
between  ventral  canal  and  lateral  margin.  Calcareous 
corpuscles  absent.  Maturity  of  segments  attained  about 
35  mm.  from  anterior  end  of  strobila.  Genital  pores 
unilateral  in  proximal  third  of  margin.  3fale  organs: 
Testicles,  35  to  44  /n  in  diameter,  14  or  15  on  each  trans- 
verse section,  arranged  in  single  dorsal  and  ventral 
rows;  vas  deferens  extends  in  convolutions  about  | 
across  the  segment,  dorsally  of  longitudinal  canals  and 
nerves;  cirrus  pouch  pyriform,  79  fi  long  by  49  u  broad, 
does  not  quite  reach  the  longitudinal  nerve.  Female 
organs:  Ovary  extends  across  the  segment,  from  vent- 
ral canal  to  ventral  canal;  vitellogene  gland  nearly 
globular,  median,  dorsal  of  ovary,  its  transverse  diam- 
eter about  \  of  the  segment;  vulva  dorsal  of  cirrus; 
vagina  extends  dorsally  of  nerve  and  lateral  canals,  and 
at  dorsal  canal  it  widens  into  large,  elongate,  receptacu- 
luni  seminis;  uterus  breaks  up  into  60  to  70  egg  balls  in 
each  segment;  mature  eggs  not  observed,  but  probabl\ 
about  38.6  by  36.4 /<. 

Habitat. — Adult  in  intestine  of  man.  Larval  stage 
unknown,  probably  in  some  invertebrate. 

Geocjrat'Hic  distribctiox. — Known  only  fur  Aschahail. 
Asiatic  Russia. 


Fig.  109.— Sirobila  of  Davaima 
osiatica.  Natural  size,  (.\fter 
Linstow,  190L  983,  fig.  1.) 


a  Synonym.  —  Ta?nia  \^Dnvainea'\  osiatica,  Linstow,  1901. 
14632— No.  25—06 5 
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Fifi.  110. — Diagmin  of  transverse  seetiou  of  same  to  show  the  male  organs:  rir.  p.,  cirrus  poui-h; 
(hjrs.  c,  dorsal  canals;  lat.  n.,  nerves;  t.,  testicles;  ventr.  c,  ventral  canals;  v.d.,  vas  deferens.  En- 
larged.    (After  Linstow,  1901,  983,  fig.  2.) 


07 


Fig.  111.— Diagram  of  tran.sverse  .section  of  same  to  show  the  female  organ.s:  ov.,  ovary;  r.  s.,  recep- 
taculnm  semini.s;  ra.,  vagina:  r.  g.,  vitellogcnc  gland;  other  letters  .same  a.s  in  fig.  110.  Enlarged. 
(After  Linstow,  1901,  <iK\,  fig.  3.) 


Fig.  112.— Transverse  section  of  gravid  segment  to  show  the  egg  balls.     Enlarged.     (After  Linstow, 

1901,  98-1,  fig.  4.) 
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Fig.  113.— Sagittal  section  of  same  to  show  egg  balls  and  the  general  outline  of  the  segment.     En- 
larged.    (After  Lin.stow,  1901,  9.S4,  fig.  r>.) 

SOMATIC  TtENIASIS. 

Somatic  tisniasis  is  the  infection  of  any  organ  with  the  larval  stage 
of  a  tapeworm.  In  man  we  may  have  the  four  forms  of  somatic 
tseniasis  mentioned  on  pp.  9-10. 

Family  T^NIID.E. 

(Subfamily  T.ENIIN.E.) 

CYSTICERCOSIS— INFECTION   WITH   CYSTICERCUS. 

Infection  with  CYSTICERCUS   CELLULOS.«.« 

[Fi^H.  54,  114  to  1  HI.] 

iSpecikic  diagnosis.     See  p.  ;^7.  ^ 

On  p.  39  attention  was  directed  to  the  fact  that  Taenia  solium  is  a  more 
dangerous  parasite  than  T.  s(i(/iii(if<i  because  of  the  danger  of  autoin- 
fection.  If,  for  instance,  a  patient  who  harl)ors  T.  saJInm  soils  his 
fingers  with  his  feces,  containing  the  eggs,  and  through  carelessness 
infects  himself  with  these  egg.s  p'-r  os,  or  if  through  a  reverse  peri- 
stalsis a  gravid  segment  of  llie  worm  gains  acci\ss  to  hi.s  stomach,  the 
onchospheres  (embryos)  u\H)n  ])ecoming  free  from  their  shell,  bore 
through  the  intestinal  wall  and  come  to  rest  in  tlie  muscles,  eye,  brain, 
or  elsew lierc,  and  dc\('h){)  into  the  cysticercal  stage.  In  case  of  infec- 
tion with  luniii  siKjiiiiilfi  this  danger  of  awtoint'cction  is  not  present. 


"Synonyms    See  p.  30. 
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The  seriousness  of  the  cj^sticercal  infection  do}KUKls  upon  the  location 
of  the  parasites  and  the  number  present. 

Clinical  diagnosis. — In  ciiso  of  superticial  infection,  tlie  parasites 
may  sometimes  be  felt  thronoh  the  skin;  in  case  of  infection  in  the  e^^e, 


Fig.  114.— Subretinal  cysticercus  in  the  eye.     x  1.     (After  von  Wecker;  from  Leuckart,  1880,  700,  tip. 

298.) 

diagnosis  is  made  by  ophthalmoscopic  examination;  in  case  of  cerebral 
infection,  a  presumptive  diagnosis  is  made  upon  the  clinical  history 
combined  with  a  positive  knowledge  of  preexisting  intestinal  tseniasis 
due  to  Tsenia  soliuin. 


Fig.  11.').— C^ysticercus  in  anterior  chamber,     x  :i     (After  von  Wecker;  from  Leuekart,  1880,  701,  fig. 

i;9y.) 

Treatment. — No  medicinal  treatment  established.      The  parasites 
may,  in  many  cases,  be  removed  surgically. 


Fig  116  —A  cysticercus  in  the  ainerior  cliamber;  A,  isolated  head.     (After  Blauchard,  1886a,  402,  flg. 

244.) 

Prevention.— Great  personal  cleanliness  on  the  part  of  patients 
harboring  Txnia  solnun;  such  patients  should  not  occupy  a  bed  with 
other  persons:  prevention  of  T.  solium,  see  p.  39. 
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Fig.  117.— Racemose  cysticerei.     >:  1.     (After  Marchanrl.  from  Leuekart,  1880,  702.  fig.  300.) 


Fig.  118.— a  cysticercus  irom  tlie  brain,     x  12.     (After  Leuekart,  1880,  702,  lig.  301.) 
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F.«  119 -symmetrical  aistribution  of  cysticerei  in  the  subcutaneous  conne.live  tissue     (After  J. 
Loeb,  fromHuber.  189f.a,  567,  hg.  82.) 
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The   so-called   CYSTICERCUS  VISCERALIS    and    CYSTICERCUS    TENUI- 

COLLIS    HOMINIS. 

Early  authors  record  as  parasitic  in  man  a  C3'stic  worm,  which  has 
been  classified  by  various'  writers  as  Cysticercus  tenidcollis^  the  larval 
stage  of  Tsenia  hydatigena  (sec  p.  72)  of  dogs.  Such  serious  doubts 
arise,  however,  in  regard  to  the  correctness  of  the  zoological  deter- 
mination, that  these  parasites,"  or  alleged  parasites,  must  at  present  be 
considered  as  unidentifia])le.  The  parasite  reported  by  Eschi'ieht 
(1853a)  as  Cysticercas  tcnni.coUis  and  quoted  b}'  Diesing  (1864a)  as 
Cysticercus  tenuicolUs  ho}ni7i is  SbpTpears  to  have  been  a  true  C  tenuicollis,' 
but,  according  to  Krabbe  (1866b).  Eschricht  has  since  stated  that  he 
believes  this  specimen  came  from  sheep,  instead  of  from  man.  Hodges 
(1867a,  b)  has  reported  a  Cyxtice^^cus  tenuicollis  for  man  in  the  United 
States,  but  Hraun  (1894e)  considers  that  this  specimen  ma}'  equally 
well  be  interpretetl  as  a  C.  cellulosce. 

In  view  of  the  foregoing  discussion,  Cysticercus  tenuicollis  should 
not  be  definite!}'  accepted  as  a  parasite  of  man  unless  further  and 
unequivocal  cases  are  reported. 

Specific  diagnosis  of  Txnta  hydatigena^'  (figs.  120  to  123 j. — Ttfiiia  {Taenia)  (p.  36): 
Strobila  attains  1..5  to  5  ram.  in  length.  Head  renifonn,  about  1  mm.  in  diameter; 
rostellum  long  and  narrow,  armed  with  a  double  row  of  30  to  44  hooks,  alternating 
large  (180  to  220//)  and  small  (110  to  160/<).  Neck  rather  long,  nearly  as  broad  as 
head.  Segments  become  square  about  60  cm.  from  head;  distal  border  of  segment 
irregularly  undulate  and  covering  proximal  border  of  next  segment  like  a  cuff.  Gen- 
ital pore  slightly  salient.  Gravid  segments  50  to  70  in  number,  4  to  7  mm.  Vjroad  by 
10  to  14  mm.  long.  Uterus  with  5  to  8  lateral  branches  each  side.  Embryophores 
nearly  spherical,  31  to  36  fi  in  diameter. 

Cysticercus  stage  (C.  tenuicollis' )  attains  considerable  size,  16  cm.  long  by  6  to  7 
cm.  broad,  or  even  larger  (fig.  123). 

"■Tienia  visreralis  Gmelin,  1790a:  Cysticerats  risceralis  (Gmelin,  1790a)  Zeder,  1803a; 
Finna  visceral  is  Brera,  1809a;  C'l/sticercus  lisceralis  hominis  Rudolphi,  1810a;  "^'.  visceralis 
treutleri  Slawikowski,  1819." 

^Synonyms.  —  Tnitia  soUinn  Linna-us,  1758a  in  i)art;  T.  catniljonnis  Gceze,  1782a; 
fT.serrata  Gceze,  1782a,  in  part;  T.  marginata  Batsch,  1786a;  T.  lupina  Schrank, 
1788;  T.  caienifonnis  lupi  Cimelin,  1790a;  Ilalysis  maryinaia  (Batsch,  1786a)  Zeder, 
1803a. 

<^Synonyms. — Lumhricus  hydropicns  Tyson,  1691;  Vermes  vesiculares  Hartmann, 
1705b;  Tieuia  hydatoidea  Pallas,  1760;  T.  hydatigena.  Pallas,  1766;  Hydra  hydatida 
Linna3U.s,  1767;  Vermis  resicularis  enmita  PAoch,  1780a;  Ilydatigenit  orbiciduris  Givze, 
1782a;  //.  glohosa  Batsch,  1786a;  //.  ohlouga  Batsch,  1786a;  Vesicaria  orbicularis 
(Goeze,  1782a)  Schrank,  1788;  7;c///'i  .s/m/.r  Gmelin,  1790a;  T. /croru/zt  Gmelin,  1790a; 
T.  caprina  (imelin,  1790a;  T.  orilla  (Jmelin,  1790a;  T.  rerircina  Gmelin,  1790a;  T. 
honna  Gmelin,  1790a;  T.  apri  (imelin,  1790a;  T.  glohosa  (Batsch,  1786a)  Gmelin, 
1790a;  1 1lydatula  lienis  Gmelin,  1790a;  ?//.  pulmonis  Gmelin,  1790a;  H.  hepatis 
(imelin,  1790a;  //.  cervorum  Gmelin,  1790a;  //.  peritoyiai  GmeUn,  1790a;  H.  solitaria 
Viborg,  1790;  Cysticercus  claralns  Zeder,  1803a;  C.  glohosus  (Batsch,  1786a)  Zeder, 
1803a;  C.  simise  (Gmelin,  1790a)  Zeder,  1803a;  C.  caprinus  (Gmelin,  1790a)  Zeder, 
1803a;  C.  lineatus  Lfennec,  1804;  Physchiosoma  globosum  (Batsch,  1786a)  Brera,  1809a; 
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Fig.  120.- 
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Fig.  121. — Mature  segiuent  of  same,  enlarged  to  show  the  anatomy:  r.p.,  cirrus  pouch;  g.p.,  genital 
pore;  n.,  nerve;  ov.,  ovary;  s.r/.,  shell  gland;  t.,  testicles;  (.  c,  transverse  canal;  at.,  uterus;  v.,  vagina; 
v.c,  ventral  canal;  v.d.,  vas  deferens;  r.  p.,  vitellogene  gland.     (After  Deffke,  189:a;  pi.  1.  fig.  1.) 
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Fig.  122. — Gravid  segment  of  same,  enlarged  to  sliow  lateral  hraiiches  of  uterus,     (.\fter  Leuckart, 

1880,  720,  fig.  308b.) 
Fig.  l23.—Oi/sticernix  tenuinUlis  from  a  .'~l<(r.     Natural  size.     (.Vfter  Stiles,  1898a,  97,  tig.  84.) 

Habitat. — Adults  in  intestine  of  canines,  as  clogs  and  wolves;  cysticercus  in  body 
cavity  of  various  domesticated  animals,  as  cattle,  sheep,  goats,  swine;  also  reported 
for  a  numh)er  of  wild  unimal.M. 

Geographic  distribution. — More  or  less  cosmopolitan. 


1786a)  Lamarck,  1816;  Fischiosoma  glohomm  Brera  of  delle  Chiaje,  1825a;  Tsenia  fer- 
rarnm  Gmelin  of  Diesing,  1850a;  CyMicercu^  hominis  dubiiis  Diesing,  1854b;  C.  ex 
polamochftro  penicllhUo  Cobbold,  ]861d;  C.  potamochreri  penicillati  Cobbold,  1861e; 
C.  p<)lnin<>ch(pri  CoV)boId,  1861e;  ('.  U'nvicollls  homlnin  E.«chricht  of  Diesing,  1864a;  C. 
oris  Col)l)old,  1869a;  C'.  onpuriinx  ^Nfaddox,  1873;  ('.  phurorlKvri  nthiojiirl  Col)bo!d  of 
Linston,  1878;  CMcercm  oiis  (Cobljcjld,  1869)  Guzzardi  Asmuudo,  1885a. 
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This  is  the  parasite  which  has  hccn  reported  as  Tsenia  solhmi  of  the 
dog  by  several  autliors,  and  hy  at  least  one  State  Board  of  Health. 

Unidentifiable  Cysticerci  (?). 

Ill  the  foretroing-  discussion  cci-taiii  parasites  have  been  cited  in  the 
tables  of  synonymy,  although  I  consider  them  at  present  unidentifia- 
ble: still,  other  authors  have  claimed  to  have  recognized  them  as  iden- 
tical with  the  species  in  connection  with  which  they  have  here  been 
ffiven,  and  not  being  able  to  dispiove  the  synonymy,  1  have  accepted 
the  views  of  these  authors. 

Thei'e  still  remain  certain  parasites  which  I  have  not  been  able  to 
classif}',  nameh': 

^^  Cysticercus  aortx  Notarjauni"  is  quoted  by  Tschudi,  1837,  53,  as 
synonym  of  Cystici'vcus  eelhdos:r;  and  '"''  Cyst  leer  eus  aorticus  Jsotar,-'' 
is  mentioned  by  Moquin-Tandon,  1860,  369,  but  1  have  been  unable  to 
rind  the  original  description:  ]\Ioquin-Tandon  saj^s  tliat  the  bod}'  is 
oval  and  provided  with  filiform  hooks. 

Cysticercus  hepaticus  Brera  is  mentioned  by  Tschudi,  1837,  53,  as  a 
synonym  of  Cysticercus  cell uloscf :  and  Moquin-Tandon,  1860,  369, 
mentions  a  Cysticercus  hepaticus  delle  (,'hiaje,  with  Trichos&ma  hepati- 
cus Brera  as  synonym.  I  have  been  unable  to  trace  these  names,  unless 
reference  is  made  to  Finna  hepatica  Brera.  1809a,  159;  1810a,  pi.  3, 
fig.  i. 

HYDATID    DISEASE— ECHINOCOCCOSIS. 
[Figs.  124  to  1.%.] 

H3'datid  disease  or  echinococcosis  is  the  infection  of  any  organ  with 
the  cystic  stage  of  a  very  small  tapeworm  which  lives  in  canines. 

Genus    ECHINOCOCCUS"    Rudolphi,   1801. 

Generic  diagnosis. — Tieniinic  (see  p.  2:^):  Strobila  small  (^ type  species  less  than  7 
mm.  long),  and  composed  of  few  segments  (type  species  not  over  4  or  5),  of  which 
only  the  terminal  ( posterior)  segment  is  gravid.  Head  armed  with  double  row  of 
hooks.  Genital  pores  marginal,  irregularly  alternate.  Cystic  stage  an  echinococcus, 
with  or  without  daughter  cysts;  several  scolices  develop  in  each  of  the  numerous 
brood  capsules.  Adults  in  carnivorous  animals,  cystic  stage  in  herbivorous  and 
omnivorous  mammals. 

Type  species. — Echinococcus  granulosus  \\\  sheep  and  calves. 


a  Synonyms. — Hydatis  Goeze,  1782a  (doubtful  whether  this  is  used  in  a  generic 
sense);  ^c/jmococcHS Rudolphi,  1801;  Acejthalocystis  Lsennec,  1804 ami  1812;  LIococcils 
Bremser,  1819a;  Splanchnococnts  Bremser,  1819a;  Acejttuilocyslits  L:ennec  of  Merat, 
1821;  Acephalocistis Cruveilhier,  1829a;  ??  Jcms/owaLesauvage,  1829;  ?.l«toW((Goodsir, 
1844d;  f Diskostoma  Goodsir,  1844;  'ISplarridlon  Goodsir.  1844  (?);  Echiuococcifer 
Weinland,  1858;  Ecchhwcoccus  Lcvhel,  1870a;  ?i>i«co«<OMja  Braun,  1894a;  Echinokokkus 
of  various  German  authors. 
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The    Hydatid    Tapeworm— ECHINOCOCCUS  GRANULOSUS"    (Batsch,   1786) 

Rudolphi,  1805. 

[Figs.  124  to  131.] 

Specific  diagnosis. — Echinococms  (p.  75) :  Strobila  very  small,  2.5  to  5  iiiin.,  excep- 
tionally 6.5  111111.  long.  Head  very  Hiuall,  subglobular,  scarcely  0.3  niiii.  in  diameter; 
rosteHum  prominent,  armed  with  a  double  row  of  28  to  50  booklets,  the  large  hooks 
22  to  30/i  (40  to  45/<  Leuckart),  the  small  hooks  18  to  22//  (30  to  38//  Leuckart);  suck- 
ers 0.13  mm.  in  diameter;  neck  continues  insensibly  into  the  first  portion  of  the 
strobila,  which  is  devoid  of  segmentation.  This  is  followed  by  the  first  segment, 
which  is  about  as  broad  as  long  and  is  sterile.  The  second  segment  may  be  twice  as 
broad  and  four  times  as  long  as  the  preceding  and  contains  male  and  female  organs. 
The  third  (terminal)  segment  is  gravid;  it  may  attain  2  mm.  in  length  by  0.6  mm. 
in  breadth,  and  contains  about  500  eggs.  Calcareous  corpuscles  present.  Male 
organs:  Cirrus  pouch  large,  0.5  mm.  reaching  nearly  to  median  line  of  segment;  te.s- 
ticles  70//  in  diameter,  about  60  to  the  segment.  Female  organs:  Vagina  with  large, 
elongate,  setose  dilatation  0.05  mm.  in  diameter;  vagina  continues  caudad  into  a 
dilated  0.014  mm.  receptaculum  seminis;  ovaries 2,  lobate,  submediaii,  about  halfway 
between  genital  pore  and  distal  end  of  segment;  vitellogene  gland  sacular,  near  distal 
end  of  segment;  uterus  rather  late  in  developing;  "  shell-gland"  apjuirently  absent. 
Embryophores  32  to  36//  by  25  to  30//.  Habitat,  small  intestine  of  carnivorous  ani- 
mals {Canis). 

Cystic  stage  may  attain  the  size  of  a  fist  or  even  of  a  babe's  head,  but  is  of  slow 
growth,  with  thick  external  lamellated  cuticle  and  thin  internal  pareni'hymatic 
layer;  pedunculate  brood  capsules  form  from  the  latter,  and  in  each  of  these  several 
scolices  f(jrm.  Daughter  cysts  may  also  form.  Habitat,  various  organs  of  herbivo- 
rous and  omnivorous  mammals. 

Hosts. — Of  strobila:  Domesticated  dog  {Canis  famiUar is) ,  wolf  (C.  lupus),  jackal 
(C.  aureus),  dingo '^'  {C.  cUikjo),  cats  {Felis  catus  iJomestica),  and  probably  cougar 
{F.  concolor). 

Of  cystic  stage:  Not  infrequent  in  man  (Homo  sapiens);  more  common  in  the  domesti- 
cated food-animals,  cattle  [Bostuurus),  sheep  (Oclsaries),  goats  { Capra  Jiircus) ,  swine 
{Sus  srrofadomestica);  also  rejiorted  for  crab-eating  macaque  {Macacus  cynomolgus) , 
Indian  lion-tailed  macaque  [M.  silenus),  Barl)ary  macaque  (Imius  -inuus),  the  argali 
[Oris  amnion),  bactrian  camel  {Camelus  hactrianns),  dromedary  (C  dromedurias) , 
giraffe  (  Girajfa  camelopardalis),  wild  boar  (,S'Hsscro/o),  four-horned  antelope  (  Tetraceros 
quadricornis) ,  P^uropcan  elk  or  moose  {Al.ce  alces),  zebra  (Eqiiits  zebra),  horse  {E. 
caballus),  ass  {E.  asinus),  Malayan  tapir  {Tapinis  indicns),  domesticated  dog  (Canis 
familiaris),  leopard  (Felis pa rd it n),  domesticated  cat  (F.  catus  domestica),  ichneumon 
(Ilerpestes  ichneumon),  common  European  squirrel  (Sciurus  vulgaris),  kangaroo 
( Macropus  major). 

"Synonyms  of  strobila  stage. — Tunia  caleniformis  oi  Kudolphi,  1808a,  411,  misde- 
termined;  T.  cucumerina  Bloch  of  Diesing,  1850a,  in  part;  T.  serrata  [young]  of  Kcell, 
1852,  misdetermined;  T.  echinocorrus  Siebold,  1853;  T.  serrata  juvenalis  rollii  Kuechen- 
meister,  1853;  /'>/(///orocc(/"er  Weinland,  1858  (type  2\  echinococcus) ;  Tenia  nana  \&a. 
Beneden,  1861a;  Edi inococcifer  echinococcus  (Siebold,  1853)  "Weinland,  1S61;  Ticnia 
echinococca  of  Ka'berlc,  1861a;  7\  [( Ecliinococcife")]  echinococcus  of  Leuckart,  1863; 
T.  (Arhyiichotu'uia)  echinococcus  oi  Diesing,  1864a;  T.  nana  (Beneden,  1861)  Diesing, 
1864a  [not  SieboM,  1852];  T.  serrata  rollii  Kuechenmei.«ter  of  Diesing,  1864a; 
7'.  ech inoccus  LmAow,  1878;    7'.  [{Echinococcus)]  echinococcus  oi  Kaillict,  1886. 

For  synonymy  of  cystic  stage  see  foot  notes  pp.  77-82. 

''Tlie  form  from  the  dingo  is  said  toattain  10  to  30  mm.  in  Icngtli.  If  these  meas- 
urements are  correct,  this  form  doubtless  represents  a  new  species. 
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Special  medical  significance. —The  cystic  stiijro  of  (•chiMococcus 
is  found  in  practicalh'  every  orgjin  of  tli(>  Jmnian  body,  hut  especially 
in  the  liver,  hui^r.s,  and  kidne3^s.  It  is  more  conuiion  in  females  than 
in  males,  and  more  common    between   the  ages  of  21  and  40  years. 


Fig.  124.— Portion  of  hog's  liver  infested  with  eohinococcus  hydatid.    Natural  size.     (After  Stiles, 

isysa,  112,  fig.  101.) 

The  symptoms  are  practically  those  of  pressure  from  a  slowly  growing 
mass.     Treatment  is  surgical. 

Prevention.— Keep  dogs  away  from  slaughterhouses,  thus  pre- 
venting them  from  becoming  infected  with  the  tapeworm  by  inges- 
tion of  the  cystic  stage  found  in  food 


dogs. 

Modifications  in  form. — 
tic  staii^e  of  Echlnococcux  assimies  \\\ 


.— Thecys-     ?fei#J.t:K^^^?^Mfe^ 


^ 


rious  moditications,  to  which  ditierent    fig.  i2.-..-Pnrtion  of  the  intestine  of  n  dog  in- 
names  have  been  given,  either  bv  in-       f^-^*^''  ^^i"'  "i'-'  "«'"'*  'i.vdatid  Tapeworm 

.  '      .  {Echiuoroi-nia  (jriDmhu'int).     Natural    size. 

tentional  renaming  ot  tonus  alreaay       (Aftcrostertag,  i.sy.5, -iso,  fig.  99.^ 

known  or  under  the  assumption  that 

the  forms  in  (juestion  represented  distinct  species.     ScNcral   names" 

have  ))een  ])roposed  as  general  designations   |o   iiK  hide  all   of   these 

moditications. 


"General  names,  including  several  or  all  nnHlirnutions:  Echlnovoccus  infusorium 
Leuckart,  1S27;  I'Dhjrcphaliis  tolrox  T^^vhrnU,  18.i7;  J',  crhinocornts  T>ivlnu\i,  IH'M;  f  K. 
mrialAlis  Sielioki,  1837,  not  accessible  (.-ee  K.  niiiahiUn  Huxley,  1852);  E.  p-tlymor- 
/(/jMS  Diesing,  1850a;  E.  cysticus  Huher,  1891h;  E.  it ti ilocularis  Huber,  1896a. 
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Several  other  names'^'  have  been  based  upon  the  names  of  the  hosts 
in  which  the  panisites  occur,  thus  intimating  that  the}'  are  viewed  as 
distinct  or  probably  distinct  species. 

A  number  of  names*  have  been  based  upon  the  organs  in  which  the 
parasites  occur. 


m 


Fig.  126. — Adult  Hydatid  Tapeworm  (Erhinococcus  granulosus).     Enlarged.     (After  Leuckart,  1880, 

743,  fig.  310.) 
Fig.  127.— Hook.s  of  Hydatid  Tapeworm:  a,  ftom  a  hydatid;  6,  three  weeks  after  feeding  to  a  dog;  c, 

from  an  odult;  (i,  combined  figures  of  a-c,  showing  the  gradual  changes  inform.     x600.     (After 

Leuckart,  1880,  736,  fig.  315.) 

Quite  a  large  number  of  names  have  been  luised  upon  modilications 
in  growth,  but  to  understand  these  we  mu.st  consider  the  method  of 
development. 

When  the  six-hooked  eiiibiyo  (onchosphcre)  comes  to  rest  in  an 
organ,  it  gradually  increases  in  size.     After  a  time  it  consists  of  a  thick 

«  Names  based  upon  the  names  of  hosts:  Polycephalus  hominis  Zeder,  1800a;  P. 
humanus  Zeder,  1803a;  Acephalori/s(is  hnniana  Lnedersen,  1808;  A.  suilla  Liiedersen, 
1808;  Eclilnoc(H-cns  homini.s  {Tjedcr,  1800)  Kiidolphi,  1810a;  i?.  mM/a- Rudolphi,  1810a 
{ffifd'tlin  ^rr'/^VYf  Bhinieiibach,  180"),  renamed);  JJ.  tiitniie  riptoiiiolgl  Oken,  1815;  E. 
.sh/,s  author?  date?;  /'.'.  ^(;v//,r  (iervais,  1847a;  E.  (iridinV..  Blanchard,  1848;  E.  glraffx 
Diesiiig,  ISoOa;  E.  pmdi  \\\\\V'\ ,  1852?;  ^' Aceplxdociiittis  iiKtcarlT''  Cobbold,  1861e; 
?  AcrpJi<doriiif(in  oris  tragi'/dplii  i'(A)h(t\d,  1861e. 

f>  Names  leased  upon  organs  in  w  hieh  thej)arasites  occur:  Echinococcus  cerebri  Spier- 
ing,  1802;  E.  hepatis  Schoiler,  1862,  and  Kehlberg,  1873;  E.  process,  verniiforinis 
Scholler,  1862;  E.  lienis  Ber.  Krankenaust.  Rudolf-Stiftung,  Wien,  1867,  and  Kehl- 
l)erg,  1873;  E.  pulmonnm  Huppert,  1875a;  E.  iiitracraiiidlis  Fricke,  1880a  {E.  inier- 
crdirialisoi  Stiles,  1896,  misprint);  E.retroperitonedlis  B'xtter,  1886a  {E.  rctropcritonialit^ 
of  Stiles,  luiHprint);  E.  mcscntcrii  ^nrinnuu,  1S91;  E.  snJnriapJmujimtUs-pnvperitonenlis 
Kra.'^iioff,  18',)5a;  E.  cerc.hralis  Perroncito,  date?  (probably  based  on  " Echinococchi 
cemhrali"  Perroncito,  1882,  p.  171.');   /•;.  snh])hre)iirn!<  llul)er,  1896a. 
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external  lamellated  cuticle  and  an  inner  parenchymatic  layer  surround- 
ing a  lumen  containin<r  a  fluid.  This  is  the  stage  described  as  the  Aceph- 
alocystis,''  the  name  being  l)ased  upon  the  absence  or  the  supposed 
absence  of  heads.  As  a  matter  of  fact,  the  so-called  acephalocysts 
probably  contained  heads  in  not  a  few  cases,  but  as  these  scolices  are 
small  they  might  have  been  overlooked.  Not  all  so-called  acephalo- 
cysts are  true  echinococci. 


-WA.  V"- 


128 
Fig.  128. — Sexual  organs  of  adult  tapeworm,  JCrhiiiucuccus  (/ramdosus:  fir.  p.,  cirrus  pouch;  ov.,  ovary; 
ov.  d.,  oviduct;  i\s.,  receptaculum  seminis;  va.,  vagina;  v.d.,  vas  deferens;  v.g.,  vitellogene  gland. 
Enlarged.    (After  Leuckart,  1886,  747,  fig.  318.) 

The  brood-capsules  may  form  directly  on  the  parenchj^matic  layer, 
thus  giving  a  granular  appearance  to  the  parasite,  and  this  is  evi- 
dentl}'  the  explanation  of  the  use  of  the  name  granxlotiuii  by  several 
authors. 

In  other  cases  daughter  cysts  form  and  are  found  floating  in  the 
fluid  of  the  mother  cysts;  granddaughter  cysts  may  form  in  the  daugh- 
ter cyst;  brood  capsules  may  form  in  the  mother  cyst,  the  daughter 
cysts,  and  the  granddaughter  cysts.     This  variation  with  endogenous 


« Names  based  on  the  aceplialocyst:  Acephalocystis  La^niiec,  1804;  ,1.  humana  Lue- 
dersen,  1808;  A.  snilla  Luedersen,  1808;  A.  owklea  Lji-nnec,  1812;  .1.  cijMifera  Laen- 
nec,  1812;  A.  ansa  La-nnec,  1812;  A.  iiiftrsecla  La^nnec,  1812;  .1.  surcniif/fra  Lamnec, 
1812;  A.  granosa  hivnnec,  1812;  [.1.  ;;/«?!«  La^nnec,  1812=  (^h-uligera  carpi  Dupuytren, 
is  not  an  et-hinococcus] ;  Acephaloci/xIn.H  connnnyiis  Merat,  1821;  Are]>hfiloci/slis  com- 
munis Lifnnec,  1825;  A.  eremila  Cruveilhier,  1829a;  A.  sterilis  Cruveilhier,  1829a; 
A.  soCT«//s  Cruveilhier,  1829a;  .4.  prolifera  Cruveilhier,  1829a;  Acephalocisiis  socialis 
Cruveilhier,  1829a;  A.  prolifera  Cruveilhier,  1829a;  Acephaloq/dis  endogena  Kuhn, 
1830  and  1832  (.4.  socialis  vel  pro/i/era  renamed);  A.  exogeva  Kuhn,  1830  and  1832 
{A.  eremita  vel  sterilis  renamed);  A.  granulosa  delle  Chiaje,  1833  (for  A.  granom 
Lfennec);  ^4.  prolifera  .socifl/is  Cruveilhier  of  delle  Chiaje,  1833a;  .4.  eremita  Merills 
Cruveilhier  of  delle  Chiaje,  1833a;  .1.  simplex  Goodsir,  1844d;  ".4.  macaci  f"  Cob- 
bold,  1861e;  ?  A.  ovis  traaelaphi  Cobbold,  1861e. 
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formation  of  secondary  cysts  is  reported  especially  for  man,  and  has 
been  described  under  several  different  names.'' 

In  another  variation  in  growth,  found  particularly  in  ruminants, 
the  daughter  cysts  escape  cxternall}"  from  the  mother  cysts.  This  is 
referred  to  as  an  exogenous  formation;  that  daughter  cysts  may  form 


Fi(i.  129.— Diagram  of  an  Echinoooppus  hyrliitirl:  cu,  thick  oxtcnid!  cuticlo;  pii,  parenohym  (germinal) 
layer;  r,  d,  c,  development  of  the  liciuls  aecordiii'j:  to  Leuekiirt; /,  9,  h,  i,  k,  development  of  the 
heads  according  to  Moniez;  I,  fully  develoi)ed  brood  capsule  with  heads;  ?«,  the  brood  capsule  has 
ruptured,  and  the  heads  hang  in  the  lumen  of  the  hydatid;  n,  liberated  head  floating  in  the 
hydatid;  0,  p,  q,  r,  s.mode  of  formation  of  secondary  exogenous  daughter  cyst;  t,  daughter  cyst  with 
one  endogenous  and  one  cxogeno\is  granddaughter  cyst;  u,  v,  x,  forniaticm  of  exogenous  cyst,  after 
Kxihn  and  Davaine;  y,  2,  formation  of  endogenous  daughter  cysts,  after  Naunyn  and  Leuckart;  y,  at 
the  expense  of  a  head;  z,  from  a  lirood  capsule;  evag.,  constricted  jiortion  of  the  mother  cyst. 
(After  R.  Blanchard.  188fia,  426,  fig.  2.')",  slightly  modified.) 


« Names  applied  especially  to  the  variation  found  more  commonly  in  man,  usually 
with  endogenous  formation  of  secondary  cysts:  Poli/cephalus  hominis  Zeder,  1800a; 
/'.  /mmo//».s  Zeder,  ISO.'^a;  /'.  *v7i///woon(.s  Zeder,  1803a;  Echinococcus  homimx  (Zeder, 
1800)  Ru<lolphi,  1810a;  Liococcns  Bremser,  1819a;  Splanrlnwcoccus  l:vvis  Bremser, 
I81!)h;  Erhinororcux  aUricipnncnx  Kuechenmeister,  1855a;  Cysticercus  erhinococcus 
(Zi'di'r,  1803)  K<i'berl(',  18()la;  Ecliinococcus  Jtydatidosus  Leuckart,  1863;  J'J.  endogena 
(Kuhn,  1830)  Leuckart,  1863. 
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in  all  cases  does  not  appear  to  huvo  l)oon  doinonstratod,  l)ut  the  cysts 
in  animals  have  given  rise  to  a  miinlu'r  of  additional  names/' 


Fig.  130.— Eehinoroccus  cyst  in  the  liver  of  a  man  50  years  old.     (.\ftcr  Hiiber,  1896a,  523,  fig.  73.) 

"Names  introduced  especially  for  the  cystic  stage  as  it  occurs  in  domesticated  ani- 
mals, and  in  many  instances  associated  with  exogenous  daughter  cysts:  Tamia  risce- 
ralis  socinlis  granulosa  Goeze,  1782a  (from  sheep  and  calves);  Ihjdaligena  granulosa 
Batsch,  1786a;  Yeskaria  granulom  (Batsch,  1786)  Schrank,  1788;  T.rnia  visceralin 
granulosa  Goeze  of  Schrank,  1788;  T.  granulosa  (Batsch,  1786)  Gmelin,  1790a;  Poh/- 
cephalus  granulosus  (Batsch,  1786)  Zeder,  1803a;  Echinococcns  granulosus  (Batsch, 
1786)  Rudolphi,  1805,  and  Leuckart,  1863;  Txnia  hgdatigena  granulosa  Rudolphi, 
1805;  Echinococcus  velerinorum  Rudolphi,  1810a  {Hydatigena  granulosa  Batsch,  1786, 
renamed);  Polycephalus  granosus  Lsennec,  1812;  Twnia  granosa  Gmelin  of  Ljennec, 
1812;  T.  visceralis  socialis  granosa  Goeze  of  Laennec,  1812;  Splanchnococcus  echinatus 
Bremser,  1819a;  Tenia  visceralis  socialis  granrdosa  Goeze  of  Diesing,  1850a;  Echino- 
coccus scolecipariens  Kuechenmeister,  1855a  {E.  velerinorum  Rudo]j)hi,  1810,  renamed); 
E.  ccmuroides  Kuechenmeister,  1855a  (E.  veterinonun  Rudolphi,  1810,  renametl) ; 
Tienia  echinococcus  scolecipariens  Kuechenmeister,  1855a;  Echiuococrus  simplex  Leuck- 
art, 1886  (E.  scolecipariens  Kuechenmeister,  1855,  renamed) ;  E.  e.rngena  (Kuhn,  18.30) 
Blanchard,  1886a;  E.  scolicipariens  Kuechenmeister  of  btiles,  1898a,  misprint. 
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Fig.  131. — EchinocuLciis  v;.vsi  uf  ihe  spmai  caiiai.     (^AiierBeiieucoiiire;  iroui  huoer,  i896a,  650,  fig.  76.) 

Still  other  names''  have  been  proposed  b}-  various  authors  under 
various  other  circumstances. 

« Miscellaneous  names:  Hydatides  nngulares  Pallas,  1766,  refers  to  echinococcus  cysts 
in  man  and  animals;  Hydatis  erratini  Blumenbach,  1805a,  renamed  E.  simis-  Rudolphi, 
1810a;  Finna  idatoldes  Brera,  1810a,  in  man;  Hydatis  simplex  Home  is  quoted  by  delle 
Chiaje,  1833a,  in  connection  with  Acephalocystis  eremita  sterilis;  f  Astoma  acephalocystis 
Goodsir,  1844a;  ? Diskosiorna  acephalocystis  Good9ir,lS4:\a;  Echinococcus  variabilis  Hu's.- 
ley,  1852a;  E.  unilocularis  Haffter,  1875a,  apparently  as  distinction  from  E.  midtilocu- 
laris;  E.  multiplex  ytiller,  1882. 
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Fig.  132.— a  racemose  Echinoeoccus.    Natural  size.     (After  Leuckart,  isso,  795,  fi,?.  334.) 
Fig.  133.— Section  through  a  multilocuhvr  Echinoeoccus.      x  30.      (Alter  Leuckart,  ISSO,  796.  fipr.  PS.";.) 
Fig.  134. — A  multilocular  Echinoeoccus  from  the  liver  of  a  steer.    Natural  size.    (After  Ostertag,  1895, 
427,  tig.  94.) 


Fig.  135.— .\  multilocular  Echinoeoccus  from  the  pleura  of  a  hog.    Natural   size.     (After  Ostertafe-, 

1895,  428,  fig.  97.) 
Fig.  136.— a  multilocular  Echinoeoccus.     (After  Luschka;  from  Hubor,  1896a,  510,  fig.  72.) 
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The  Multilocular  Echinococcus— ECHINOCOCCUS    GRANULOSUS   MULTI- 
LOCULARIS"   (Leuckart,  1863)  Stiles,  1905. 

[Figs.  132  to  136.] 

A  peculiar  form  of  echinococcus  cyst  occurs  in  man  and  animals  in 
certain  localities,  especially  in  Russia,  Bavaria,  Switzerland,  Austrian 
Alps,  and  Wuerttember^f.  Opinion  differs  as  to  whether  it  represents 
a  distinct  species  or  siniph^  a  moditication  of  the  ordinary  form.  It  is 
here  recognized  as  a  subspecies. 

SuBSPECiFic  DiAGXOSis. — EcJunocorcus  granulosus  (p.  76):  Strobila  similar  to  that  of 
the  type  form;  some  slight  differences  are  reported,  but  these  require  further  study 
and  confirmation. 

Cystic  stage  attains  the  size  of  a  fist  or  even  of  a  child's  head,  and  represents  a 
mass  of  numerous  small  cysts,  0.1  to  5  mm.  in  diameter;  these  cysts  may  communi- 
cate, according  to  some  authors,  or  the  cuticular  layers  are  connected;  brood  capsules 
may  be  present;  some  of  the  cysts  contain  1  to  several  heads,  others  are  without 
scolices.  This  parasite  is  especially  likely  to  undergo  degeneration  and  represents 
the  alveolarcolloid  of  certain  authors. 

Habitat. — Cystic  stage,  especially  in  liver,  but  also  in  brain,  spleen,  suprarenal 
capsules,  and  secondarily  through  metastasis  in  various  abdominal  organs,  also  in 
lungs,  heart,  etc.,  of  man,  cattle,  sheep,  and  swine.     Adult  strobila  in  dogs. 

Special  medical  significance. — The  nature  of  this  parasitic 
growth  was  long  misunderstood.  Zenker  has  shown  that  the  parasites 
are  located  in  the  h^mphatic  vessels;  but  they  show  a  pronounced 
tendency  to  grow  into  other  channels,  especially  into  the  bile  ducts. 
They  cause  a  veiy  serious  condition  which,  in  man,  nearl}^  always 
results  fatally. 

Prevention. — Same  as  for  the  ordinaiy  echinococcus,  see  p.  77. 

Family  DIBOTHRIOCEPHALID.E. 

Collective  Group  SPARGANUM   Diesing,  18SS. 

Gexeric  diagnosis. — Dibofhriorephalldse:  (p.  14)  An  artificial  collective  group  to 
contain  larval  stages  of  bothriocephalid  worms,  which  have  not  reached  a  stage  in 
their  development  that  they  can  be  determined  generically. 

Such  grouf  s  do  not  require  a  type  species. 

In  man  are  found  two  immature  parasites,  which  may  be  classified 
here.     They  are  distinguished  as  follows: 

KEY   TO   THE   SPECIES   OF   SPARGANUM    FOUND    IN    MAN. 

Worms  attain  8  to  36  an.  in  length  and  do  not  reproduce  by  fission  or  bg  the  for- 
mation of  supernumerary  heads;  Asia,  f Egypt,  and  South  America 

Sparganum  mansoni  (p.  85). 

Worms  attain  1  to  12  mm.  in  lengtli,  and  may  reproduce  by  fission  and  by  the  for- 
mation of  supernumerary  heads;  Japan S.  proliferum  ( p.  86) . 

«  Synonyms. — Die  multiloculare,  ulcerirende  Echinokokkengeschwulst  Yirchow, 
1856;  Erhinococcvs  multilocularis  Leuckart,  1863;  Tumeur  hydatique  alveolaire  Car- 
riere,  1868a;  Echinococcus  inuttilondaris  hepatis  Haffter,  1875a;  E.  aheoloris  Kleinm, 
1883a,  and  Blanchard,  188fja;  fE.  raremosus  Leuckart,  1886;  E.  multilocularis  erulce- 
rans  Huber,  1896a;  E.  osteoklastes  Iluber,  1896a;  Tivnia  echinococcus  alveolaris  (Klemm, 
1883)  Dev('',  1905. 
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Manson's     Larval     Tapeworm— SPARGANUM      MANSONI  "     r  Cobbold,     1882) 

Stiles  &  Tayler,  1902. 

[Figs.  137  to  143.] 

Specific  diagnosis. — Spurganum:  Length,  8  to  36  cm.;  breadth,  0.1  to  12  nini.; 
thickness,  0.5  to  1.75  mm.  Anterior  end  may  be  broader  than  posterior.  Flat, 
not  segmented,  but  with  irregular  transverse  folds;  ventral  surfai'C  usually  with  dis- 
tinct longitudinal  median  groove;  dorsal  surface  may  show  two  longitudinal  grooves. 
Anterior  margin  rounded,  with  papilliform  elevation,  on  which  is  found  the  head. 
The  latter  somewhat  compressed  and  more  or  less  invaginated. 

Habitat.— Superitoneal  connective  tissue  and  body  cavity  of  man  {Homo  sapiens) 
and  ?  jackals  (  f'anis  aureus). 

Geographic  distribution— Amoy  and  Japan;  Daniels  reports  a  similar,  perhaps 
identical,  form  for  Guiana,  and  Sonsincj  for  Egypt.   ■ 


Fig  is- -Sparganum  mansoni.    Natural  size.     (After  Cobbold,  1883,  fig.  a.) 

Fig  138  -Another  specimen  of  same.    Natural  size.     (After  Leuekart,  1886,  942.  fig.  402a.) 

Fig.  139.— Head  end  of  same.     X  5.    (After  Leuekart,  1886,  950,  fig.  405. ) 


«  Synonyms.— ity«Za  mansoni  Cobbold  in  Manson,  1882;  Bothriocephalns  liguloides 
Leuekart,  1886;  B.  viansonl  (Cobbold,  1882)  R.  Blanchard,  1888;  Legula  mansoni 
Cobbold  of  Ruber,  1896a,  misprint;  Bothriocephalns  leguloides  Leuekart  of  Huber, 
1896  misprint;  B.  IkKjuloUhs  Leuekart  of  Simon,  1897,  misprint;  Dibothrium  mansoni 
(Cobbold  1882)  Ariola,  1900;  Leguli  mansoni  Huber  of  Stiles  ct  Tayler,  1902,  misprint. 

BiBLioGRAPUY.-For  fuU  bibliography  ami  compilation  of  cases  see  Stiles  &  Tayler, 
1902,  47-56,  tigs.  29-36. 
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Figs.  IJU  to  143. — Four  diflferent  specimeiis  of  Spnrganum  manxoni:  a.,  cross  sections.    Figs.  IJO  to  142 
natviral  size;  f\g.  US   ■  2.     (After  Ijima  &  Murata.  1888a,  figs.  1,  3,  4.  n.  i 

The   Proliferating  Japanese  Tapeworm  Larva— SPARGANUM   PROLIFERUM" 

(Ijima,  1905)  Stiles,  1906. 

[Fig8.  144  to  166.] 

Specific  niAfJNOsi.s. — Spargovum:  Larva  may  attain  1  to  12  mm.  in  length  and  2.5 
mm.  in  breadth;  head  narrower  and  more  motile  than  posterior  end,  and  may  .show 
an  apical  depre.ssion  which,  perliaps,  serves  as  sucker;  no  true  suckers  or  other 
organs  of  attachment  present.  Calcareous  corpuscles  spherical  or  ellipsoidal,  7.5  to 
YIu  in  diameter,  and  situated  in  any  part  of  body  except  head;  irregularly  dis- 
tributed reserve-food  bodies  present  in  older  specimens,  but  they  later  undergo 
disintegration;  genital  organs  not  present;  longitudinal  muscles  better  developed  than 

('H\soy\-MS.—I'terocercoide.iprolifer  Ijima,  1905;  Plerorcrnis  proUfer  Ijima,  1905. 
Neither  Plerocercoiden  (type  hnilleli)  nor  Pfrrnrrrnix  is  availal)le  in  naming  this  species. 
Because  of  the  remarkable  repro<luction  nf  tlic  larval  stage,  a  new  genus  would  prob- 
ably be  justified,  but  there  are  some  advantages  in  plaring  the  worm,  at  lea.st  for  the 
present,  in  the  collective  group  ■'</)'irf/(utum. 

lilHI.IOGKAPHV. — Sec  Ijiiiia,   1H()5. 
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either  dorso-ventral  or  transverse  system;  transverse  fibers  do  not  divide  body  into 
cortical  and  medullary  layers;  excretory  system  well  developed,  consisting  of  larger 
approximately  longitudinal  branches,  with  anastomoses.  The  larvse  possess  the 
power  of  multiplying  by  transverse  fission  and  of  forming  supernumerary  heads 
which  may  become  independent.     Adult  unknown. 

H.'^.BiTAT. — Encysted  in  subcutaneous  tissue  and  elsewhere  of  man. 

Geographic  distribution. — Reported  but  once,  Tokyo,  Japan. 

Medical  significance. — In  the  single  case  reported  thousands  of 
parasites  were  present:  they  gave  rise  to  acme-like  swellings,  to  an 
enlarged  condition  of  the  thigh  resembling  elephantiasis;  and  to  their 
presence  in  the  region  of  Poupart's  ligament  was  attributed  an  ingui- 
nal hernia. 


Fig.  144.— a  vertical  section  of  the  skin  and  subdermal  tissue  from  left  thigh,  showing  numerous 
cysts  of  S.  proliferum.    (After  Ijima,  1905,  tig.  1.) 


Fig.  145.— Seven  separate  pieces  of  S.  proUj'erum  talien  from  one  cyst,    x  U.    (After  Ijima,  1905,  fig.'i.) 
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Fios.  146-158.- 


-Thirlfuu  spcoimcns  of  >'.  proli/erum  of  various  jihupes;   some  show  supuniuinerary 
heads,     x  -1.    (After  Ijiiuu,  iy05,  ligs.  3-13.) 
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Fig.  159.— Transverse  section  of  head  region  of   S.proUferum:  ex.  c,  excretory  canals;  n.,  lateral 
nerves,     x  100.    (After  Ijima,  1905,  tig.  10.) 


ex-.c 


ex.c. 


^^T^. 


>^     5> 


^     ."^ 


Figs.  IGO-lGl.— Longitudinal  section  of  (160)  head  and  (161)  near  posterior  end  oi  H.prolijtrum:  cat.. 
calcareous  corpuscles;  ex.  c,  excretory  canals,     x  50.     (After  Ijinia,  190.5,  fig.  21.) 
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Fig.  162. — Transverse  section  of  posterior  portion  of  S.  proliferum:  cal.,  calcareous  corpuscles;  ex.  c, 
excretory  canals;  TO(/s.,niusck's;  ;■.?(.,  reserve  nutritive  material.     >;  100.    (After  Ijima,  1905,  fig.  17.) 


Fifi.  Ilia.— nea<l  end  of  S.proli/frum  fully  stretclied;  excretory  vessel  in  part  strongly  swollen,     x  30. 

(After  Ijima,  iy05,  fig.  18.) 
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.  f  .in..,!  with  cannine.  then  bleached  with  caustic  potash; 
FIG.  lC4.-An  entire  .s'.  prol^J,r^m,  overM^^md  'l^'l^^^^'^  ,.  ,,_  ,,,,,,,  „u,,itive  matter, 

black  dots  represent  calcareous  corpuscles,  ex.  c,  txcrctory 
X  30.    ( .Vfter  1  jima ,  1905.  tig.  W.) 


h. 
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x.c. 


Fig.  105. — Sectii)ii  >  ihwVWw^  s.  iiroUjtrum.  showing  heads  (/i)  in  two  places.     ^;  50.     I  Alter  Ijima, 

1905,  fig.  20.) 


Fig.  100.— SectidU  of  ii  cy.st  of  H.  proliji  rum  in  suhderinul  eoniieelive  lis.sue.      <  ca.  8.     (After  Ijima, 

l'.»05,  (ig.  •Si.) 
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